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U.S.S.  CRITTENDEN  (APA  7Y) 

SHIP  CHARACTERISTICS 

DuUding  Yard:  Consolidated  Steel  Corp.;  Wilmington, 
California. 

Commissioned;  17  January  19^5. 

HULL 

Lengtli  Overall:  426  feot  0  inches. 

Length  on  Waterline;  400  feet  0  inches. 

Beam  (extreme);  58  feet  0  incnes. 

Depth  (molded  to  upper  deck);  37  feet  0  inches. 
Drafts  at  time  of  test:  Fwd.  9  feet  6  inches. 

Aft.  ^  7  feet  6  inches, 
limiting  displacement:  7,080  tons. 

Displacement  at  time  of  test:  5,866  tons. 

MAIN  PROI  ULSION  PLANT 


f 


Main  Engines;  Two  sets  of  Westinghouse  steam  tur¬ 
bines,  directly  connected  to  Westinghouse  main  gen¬ 
erators.  Two  main  shaft  motors. 

Main  Condensers;  Two  are  installed  in  ship. 

Boilers;  Two  Babcock  and  Wilcox  Boilers  are  in-* 
stalled  in  ship.  450  psi  gauge  -  750®  F. 

Propellers:  Two  are  installed. 

Main  Shafts:  Two  are  installed  in  ship. 

Ships  Service  Generators:  Five  are  installed  in 
ship.  Two  -  250  KW.  -  450  Y-  -  A.C.,  One  -  150 
KW.  -  450  V.  -  A.C.,  and  Two  -  100  KW.  -  120/240  V. 
D.  C. 
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TECHNICAL  INSPECTION  REPORT 
OVERALL  SUMMARY 
I.  Target  Coniditlon  After  Test. 

(a)  Drafts  after  Test;  list;  general  areas  of  flooding* 

sources. 


No  floodl^  occurred. 

Drafts  before  and  after  Test: 

Forward,  6»»  Aft,  17»  6»»  List,  0* 

(b)  Structural  Damage. 

HULL 

Major  structural  damage  occurred  In  the  forwrd 
and  after  cargo  hatch  areas  and  in  the  bridge  structure.  Distortion  of 
structure  is  much  more  severe  in  the  forward  cargo  hatch  area  than  in 
the  after  cai^o  hatch  area.  In  the  forward  hatch  area,  the  longitudinal 
girders  are  deflected,  spread,  and  tilted  at  the  upper,  mr  'n,  and  first 
platform  deck  levels.  The  upper  deck  in  way  of  the  forward  cargo 
hatch  is  dished  20  inches,  starboard,  and  16  inches,  port.  The  main  deck 
and  first  platform  in  this  area  are  deflected  similarly  but  to  a  lesser 
degreo.  Deck  dishing  in  way  of  the  after  cargo  hatch  reaches  a  maxi¬ 
mum  of  six  inches. 


The  forward  face  of  the  superstructure  is  badly 
dished,  the  bridge  wings  axe  lifted,  and  the  bulwarks  are  torn.  All 
weather  bulkheads  facing  forward,  port  and  starboard,  are  dished. 
Blast  damage  diminishes  from  forward  to  aft  and  from  the  topmasts 
downward.  Blast  damage  to  masts,  booms,  and  boat  davits  is  severe. 

Damage  to  joiner  bulkheads  and  furniture  is 
corusiderable  in  the  forward  part  of  the  superstructure,  due  princip¬ 
ally  to  the  distortion  of  the  forward  bulkhead  of  the  bridge  structure 
and  its  associated  longitudinal  bulkhesds.  The  most  serious  structural 
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damage  m  the  superstructure  occurs  within  the  five  frame  spaces 
imme(*istely  aft  of  bulkhead  69. 

Structural  damage  In  interior  spaces  is  liegilglble 
except  in  the  cargo  hatch  areas.  Bu^heads  surrounding  ihe  hatch  areas 
are  moderately  dished.  Joiner  bulkheads  In  these  areas  are  dumaged  by 
pressure  which  came  down  through  the  cargo  hatches.  All  hatch  battens,  # 

strongbacks,  and  pontoon  typo  hatch  covers  were  blown  into  the  holds 
with  ^  the  excepUon  of  one  pontoon  cover  at  the  main  deck  level  In  the 
after  cargh, hatch. 

Essentially  the  oiiy  diuoage  to  the  shell  plating  is 
a  wrinkle  at  frames  46-48,  starboard,  which  extends  from  the 
deck  to  below  the  waterline*  This  shell  damage,  togvthef  with  the 
damage  to  decks  and  longitudinal  girders  in  the  forward  cargo  hatch 
area,  constitutes  a  serious  reduction  in  strength  In  way  of  the  forward 
cargo  hatch. 


MACHINERY 

The  outer  casings  of  both  stacks  were  badly  crushed . 
The  inner  casing  of  the  after  stack  was  consderably  dished  and  was  torn 
open  on  the  forward  side.  Supports,  both  internal  and  external,  of  the 
after  stack  failed,  leawiag  the  stack  In  place  but  in  a  precarious  position. 
Nos.  2  and  1  (port)  Welin  davits  received  severe  structural  damage. 

ELECTRICAL 

The  ship  received  considerable  structui  al  damage  as 
a  result  of  this  test.  The  only  damage  to  the  shlp^s  electrical  equipnv^t 
due  to  this  structural  damage  was  a  few  cal>les  cut  when  the  buUdieads  on 
which  they  were  mouaM  gave  way.  Special  electrical  test  equipment  was 
damaged  by  falHng  hatch  covers. 

(c)  Other  damage. 

HULL 

Propulsion  and  auxiliary  machinery  are  unaffected  by 
the  Test.  Ship  control  is  affected  slightly  by  damage  to  instruments  at  the 
SECRET  t383  CRITTENDEN  (APA77) 
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secondary  conning  station.  Pilot  house  instruments  remain  essentially 
in*-act  and  steering  machinery  is  unaffected.  Fire  control  is  reduced 
In  effectiveness  by  a  damaged  40  mm  director  foundation  on  the  after 
deckhouse  top.  Gunnery  and  electrical  equipment  is  essentially  un¬ 
damaged.  Electronics  equipment  is  unaffected  except  for  carrying  away 
of  radio  and  radar  antennae.  Interior  communications  are  undamaged. 

MACHINERY 

No.  1  boiler  casing  seams  were  opened  at  the  top 
where  the  boiler  casing  Is  welded  onto  the  uptake.  Doth  smoke  peris¬ 
cope  sight  reflecting  units  were  ruptur«id.  The  after  stack  was  severly 
damaged.  There  was  moderate  damage  to  the  uptakes.  The  forward 
starboard  cargo  winch  was  torn  loose  from  its  foundation.  The  port 
Welln  davits  (nos.  2  and  4)  were  severely  damaged  structurally.  The 
electric  controller  of  no.  3  Welln  davit  was  torn  loose  from  the  bulk¬ 
head.  The  starboard  side  of  the  flremain  loop  was  opened  at  three 
places  just  below  the  upper  deck.  There  was  a  large  amount  of 
scattered  minor  damage  to  piping,  electric  drinking  fountains,  etc. 

FLECTRICAL 

Principal  electrical  damage  consisted  of  the 

following: 

1.  Both  24  Inch  sear<'hlights  and  one  12  inch  searchlight 
were  demolished. 

2.  Approximately socllghtlng and  fire  alarm  circuit 
cables  for  both  cargo  holds  were  ruptureo. 

• 

3.  Two  gyro  compass  repeaters  were  missing  and 
another  repeater  was  knocked  from  Its  stand. 

4.  The  port  dMC  bull  horn  was  missing. 

5.  The  anemometer  cups  were  blown  off. 

6.  One  boat  davit  controller  was  knocked  off  the 

bulkhead. 
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7.  A  few  lamps  were  broken. 

8.  A  lew  sound  powered  telephones  wrrr  rendered 

Inoperable. 

9.  Special  Bureau  of  Ships,  code  660,  test  material 
In  the  forward  cargo  hold  was  damaged  by  falling  hatch  covers. 

n.  Forces  evidenced  and  effects  noted. 

(a)  Heat. 


HULL 

The  heat  wave  struck  the  ship  at  an  angle  of  anproai 
mately  350  degrees  relative,  and  at  an  elevation  of  about  30  degrees. 

Paint  damage  is  confined  principally  to  areas  fheliig 
forward  and  to  port  and  diminishes  In  severity  from  forward  to  aft  and 
from  the  topmasts  downward.  A  few  athwartsh^)  surfaces  facing  aft 
have  scorching  about  one  foot  Inboard  from  the  port  side.  Fire  hoses 
are  darkened  and  frayed.  Manila  rope  appears  dryed  out  and  wire  rope 
boat  falls  appear  to  have  all  the  grease  burned. 

MACHIHERT 

Paint  on  the  port  side  of  exposed  machinery  was 
badly  scorched  and  blistered. 


ELECTRICAL 

Radiant  heat  from  the  port  bow  scorched  paint  on 
esqposed  electrical  equipment  and  cables.  This  heat  was  not  of  sufficient 
deration  tc  render  nny  electrical  equipment  inoperable. 

(b)  Fires  and  Explosions. 

HULL 

No  fires  or  explosions  occurred  on  this  ship. 
SECRET  UBS  CRITTENDEN  (^A77) 
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MACHiNERY 
Nc  evidence. 


ELECTRICAL 

There  was  no  evidence  of  fires  or  escplostons. 

(c)  Shock. 

HULL 

Effect  of  shock  Is  slight.  Mpe  berths  in  troop 
berthing  compartments  aft  are  thrown  from  their  hooks.  Electric 
light  globes  and  bulbs  suffered  little  d^age  anywhere  in  the  sMp. 

equipment  was  thri^a  cif  btdkhehds  but  l^s  is  attrlbLdable 
to  either  the  direct  effect  of  aii'  blast  or  deflection  of  the  structure. 
Breakage  of  a  nlppl.^  on  a  boat  fuel'ng  line  and  separation  of  pipe 
-  tltoget:  in  flushing  and  fire  mains  are  the  result  of  shock.  No  shock 
~  to  Machuiery  resulted  from  the  test. 

MACrai'lERY 

No  evidence. 

ELECTRICAL 

There  was  evidence  that  the  vessel  received 
considerable  shock  since  some  lamps,  steamtight  globes  and  fire 
•  alarm  thermostats  were  broken . 

(d)  Pressuie, 


,  HULL 

-  -  -  Air  blast  pressure  came  from  approximately 

S5C  degrees  relative,  at  an  elevation  of  about  30  degrees.  The  areas 
moiSt  severely  affected  are  the  forward  face  of  the  bridge  structure, 
the  forward  and  after  airgo  hatch  areas,  and  weather  bulkheads 
facing  forward  and  to  port  and  starboard.  In  general,  dishing  of 
Sl^EET  USS  CRITTENDEN  (APA77) 
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longltudlsal  weather  bulkhead&  facing  to  starboard  is  as  severe  as 
dishing  of  bidkheads  facing  to  port.  Damage  in  the  stai'board  main 
deck  i^ssageway  is  more  severe  than  in  the  port  passageway.  Ref¬ 
lection  of  pressure  from  the  forward  face  of  the  bridge  structure 
into  the  forward  cargo  hatch  area  Is  apparent.  The  superstructure 
afforded  considerable  shielding  of  the  after  cargo  hatch  area. 

D  ishing  of  both  7  1/2  lb  and  10  lb  plating  Is 

general. 


Top  masts  and  booms  proved  particularly  ‘ml- 
nerable  to  air  blast.  All  cargo  booms  secured  to  the  foremast  and 
mainmast  are  badly  bent  or  buckled. 

The  shlp^s  speed  would  have  been  materially 
1‘educed  pending  repairs  to  the  boiler  casing  in  the  forward  machinery 
space.  If  the  ship  had  been  in  heavy  seas,  she  would  be  jeopardized 
because  ct  serious  reduction  of  strength  In  way  of  the  forward  hold. 

MACHINERY 

Blast  pressure,  and  the  whipping  motion  of  tiie 
ship  following  the  blast,  are  believed  to  have  caused  all  of  the  damage 
to  machinery.  The  blast  came  from  the  port  side. 

ELECTRICAL 

This  vessel  was  subjected  to  high  pressures 
(air  blast).  This  Is  evidenced  by  the  searchlights,  davit  controller, 
and  bull  hoi^n  being  blown  from  their  mountings  and  by  light  metal 
bulkheads  being  carried  avmy.  Most  of  the  electrical  damage  was 
a  result  of  the  air  blast. 

(e)  Effects  peculiar  to  the  Atomic  Bomb. 

HULL 

Exclusive  of  radiological  features,  the  atomic 
bomb,  at  this  range,  presents  a  problem  of  large  scale  slmultineous 
eJ5)osure  to  heat,  blast,  pressure,  and  shock, 
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A  blast  pressure  of  this  magnitude  is  apparently 
peculiar  to  tlie  Atom  Bomb. 

ELECTRICAL 

The  loss  of  residual  magnetism,  of  #1  Ship  Service 
generator  may  have  been  due  to  an  atomic  bomb  effect. 

m.  Results  of  Test  on  Target. 

(a)  Effect  on  machinery,  electrical,  and  ship  control, 

HULL 

The  effect  of  Test  A  on  machinery  and  electrical 
equipment  is  netiigible.  Ship  control  is  affected  only  to  the  extent  of 
damage  to  instruments  at  the  secondary  conning  station. 

MACHINERY 

Both  boilers  could  have  continued  in  operation 
with  an  estimated  reduction  in  efficiency  of  50%  forward,  25%  aft. 

#1  boiler  was  repaired  by  the  ship’s  force  in  about  2  hours  and  is 
now  fully  operable.  The  after  stack  was  seriously  weakened  and 
would  probably  have  fallen  over  if  heavy  weather  had  been  encounter¬ 
ed,  in  which  case  maximum  load  on  the  after  boiler  would  be  reduced 
to  50%  or  less  of  normal.  Damage  to  the  firemain  considerably 
lessened  the  effectivenessof  this  system.  Three  of  the  four  Welin 
davits  v/ere  made  inoperable  and  two  are  believed  to  be  beyond  repair. 
This  reduces  the  ability  of  the  vessel  to  lower  boats  by  75%. 

EI^ECTRICAL  r* 

Electrlcally,  the  damage  which  occurred  as  a 
result  of  the  test  had  slight  effect  on  the  operation  of  the  ship’s 
electrical  plant.  All  propulsion  and  boiler  auxiliaries  were  oper¬ 
able.  Had  the  #1  AC  ship’s  service  generator  been  operating  at 
the  time  of  the  bomb  explosion,  it  would  not  have  lost  Its  residual 
SECRET  USS  CRITTENDEN  (APA77) 
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magnetism.  Since  the  generator  could  be  easily  rejpalred  by  the 
force  and  since  there  is  a  standby  gexieretor^  the  tesi|H9S«ary  1^  of 
generator  would  not  affect  the  operation  of  the  vessel.  The  most  serious 
effect  on  the  electric  plant  was  the  loss  of  both  24  inch  searchlights  which 
were  damaged  beyond  repair.  The  loss  of  a  few  sound  i^erdd  tele^ 
phones,  the  port  6MC  bull  horn,  the  12  inch  Signal  seareh^l^,  and  the 
lighting  cables  would  slightly  impair  the  operation  of  the  ship.  The  ship 
could  be  operated  almost  indefinitely  with^  these  Items  at  only  slightly 
reduced  e^ciency.  Temporary  lights  cot:dd  have  been  rigged  the 
ship’s  force  to  replace  those  lost. 

Secondary  ship’s  cooirol  was  practically  demolish¬ 
ed.  This  control  station  is  seldom  used  except  when  the  primary  control 
station  Is  inoperable.  The  ship  could  therefore,  continue  to  operate, 
controlled  by  the  normal  ship’s  control  station. 

(b)  Effect  on  gunnery  and  fire  control. 

HULL 

Gunnery  appears  essentially  unaffected.  Fire  con¬ 
trol  Is  affected  by  dislocation  of  the  40mm  dii'ector  foundation  on  the 
after  deck  house  top  and  by  possible  severance  of  electric  cables  inter¬ 
connecting  the  fire  control  stations. 

MACHINERY 

No  comment. 

ELECTRICAL 

The  only  damage  to  gunnery  and  fire  control 
equipment  was  to  that  equipment  secured  to  the  masts.  This  con- 
sits  of  radar  equipment  which  Is  covered  by  the  electronics  report. 

(c)  Effect  on  watertiglvt  integrity  and  stability, 

HULL 

Watertight  integrity  and  stability  are  unaffected. 

No  damage  to  main  transverse  bulkheads  exists  below  the  main  deck. 

SECRET  USS  CRITTENDEN  (APA77) 
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MACHINERY 

No  comiLent. 

ELECTRICAL 

Watertijcht  integrity  was  not,  affected  by  damage 
to  electrical  equipment.  No  electric^  equipment  shifted  si^elaiitlbr  to 
affect  stability. 

(d)  Effect  on  personnel  and  habitability. 

HULL 

The  commanding  officer  estimates  that  50  percexsct 
of  the  topside  personnel  would  be  serious  casualties  from  the  effects  of 
heat,  blast,  flying  debris,  and  radioactivity  and  that  20  percent  of  person¬ 
nel  in  the  interior  of  the  ship  would  suffer  Injuries.  Some  Tnachiuery 
space  casualties  could  be  expected  from  boiler  flarebacks, 

Hablirbility  is  affected,  by  damage  to  ventilation 
ducts  In  the  forward  and  aftei  cargo  hatch  s^nes,  by  temporary  dis¬ 
arrangement  of  berths  and  lockers,  and  by  obstruction  of  passages  by 
damaged  joiner  bulkheads. 

MACHINERY 

It  is  estimated  that  there  would  have  been  few  1£ 
any,  casualties  among  personnel  below  decks.  Habitabillly  was  slightly 
reduced  temporarily  by  damage  to  piping  and  the  general  disarrange¬ 
ment  of  the  sMp. 

ELECTRICAL 

The  personnel  on  this  vessel  might  have  been 
affected  by  radioactivity,  however,  the  extent  of  these  effects  is  un¬ 
known.  Disregarding  ra^oactlvlty,  it  is  considered  that  aU  eaqposed  . 
topside  personnel  would  have  been  casualties  due  to  the  flash  and  air 
blast.  There  would  also  have  been  casualties  around  the  cargo  holds 
due  to  structure  distortion  and  due  to  falling  hatch  covers.  From  an 
electrical  standpoint,  casualties  might  have  resulted  from  electrical 
equipment  such  as  the  searchlights  and  the  buH  horn  becoming  mlssiiea. 

SECRET  USS  CKETTEl'lDEN  (APA77) 
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Electrically^  the  only  etfect  on  habitability  was 
the  slight  inconveni^ce  due  to  the  Ughthiji^  iallnres. 

(e)  Btfdet  on  flghtizig  efficiency. 

HULL 

Fighting  efficiency  is  reduced  by  damaged  to  the 
port  after  40mm  director  foundation  and  by  damage  to  radio  and  radar 
antennae..  The  ship  could  noi  carry  out  her  mission  In  amphibious 
(^exatloQS  because  of  damage  to  all  cargo  booms  and  the  Inoperability 
of  three  of  the  four  sets  of  boat  davits. 

MACHINERY 

Damage  to  the  Welln  davits,  reducing  the  vessel's 
ability  to  lover  boats,  would  seriously  reduce  her  efficiency  as  a  trass- 
port  In  certain  tactical  situations.  It  Is  to  be  noted  that  \£  the  ship  had 
her  normal  complement  of  boats  aboai4,  many  of  these  would  have 
been  wrec)>ed.  It  Is  estimated  that  maximum  speed  was  reduced  to 
about  6  knots  for  2  hours,  and  that  aft^  tena^^orary  repairs  to  ^  lor-  ' 
ward  boiler  speed  could,  built  up  to  about  13  kno^s  (16  knots  IS  design¬ 
ed  speed).  E  Is  estimated  that  approximately  26  days'  wmrk  at  a  shlp- 
ymrd  wodld  be  reciulred  to  restore  all  machinery  to  normal  operating 
condition. 

ELECTRICAL 

Due  to  personnel  casualties  and  due  to  the  damage 
to  the  vessel.  Its  fighting  efficiency  was  greatly  reduced.  Electrically, 
the  effects  were  slight.  Disembarkation  would  have  been  hampered  by 
the  lops  of  ilte  davit  controller,  however,  this  damage  could  have  been 
repaired  by  the  ship's  force  In  a  few  hours.  Night  cargo  handling 
operations  would  have  been  hampered  by  the  loss  of  the  cargo  Hgfats. 

E  Is  considered  that  the  ship  could  operate  electrically  at  approx¬ 
imately  90%  efficiency. 
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Q'dao^alSttaunary. 


HULL 

This  ship  proved  to  be  extremely  vulnerable  to 
the  attects  of  air  blast  on  topside  rtrttcture>  masts,  booms,  rl|K^> 
and  ca^o  hatch  areas.  The  discontinuity  of  structure  in  way  of  the 
Carso  haters  is  likely  to  contribute  materially  to  reduction  In  local 
strength  as  a  result  ^  proximity  to  an  air  burfrt  Atom  Bomb. 

The  CRITTENDEll  was  apparently  near  the  edge 
of  the  lethal  range  of  this  type  of  attack  for  vessels  of  her  type.  A 
sliiddly  greater  amount  of  damage  to  the  boilers  and  stacks  Would 
have  immobilized  the  vessel. 

El^CTIUCAL 

This  vessel  received  ^  most  damage  cf  any 
of  the  transports  that  survived  the  first  atomic  bomb  test.  Although 
the  sh^’s  hull  received  considerable  damage  there  was  very  little 
electric^  xl^age.  Part  of  the  electrical  damage  that  occurred  was 
to  the  failure  of  associated  hull  equipment. 

V.  preliznlnai^  Recommendations. 

\  ■ 

HULL 

(a)  Increase  In  strength  in  way  of  cargo  hatch  areas  is  neces- 
sax.  ul  greater  resistance  to  blaet  pressure  is  required  for  cargo  hatch 

dOSIL  'S. 

0>)  Long  s{»ns  between  stowage  cradles  for  cargo  booms 
should  bf  eliminated. 

(e)  Boat  handling  arrangements  should  be  redesigned  to 
eliminate  broad  surfaces  esepos^*^  to  blast  pressure.  Boats  should  be 
housed  below  the  weather  deck  or  in  protective  inclosures. 
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(d)  To]i)  ^fiA8t3  ''^ould  be  elimboated  and  radar  and  radio 
arcteonae  8ho^.d  be  reidaceable  by  8par«*a. 

(e)  Platl:3g  iaas  thaa  10  lbs.  In  weUcbt  sbould  iiot  be  oied 

In  structure  eaposed  to  air  blast.  Stack!;  ivhould  be  ot  lees  projected  arM. 
Fire  and  ship  control  stp  ions  ahtvud  be  spberlcal  or  cyllaiiieal 

Inclosuresy  prefer&ble  streamllnod  with  the  surrounddsg  structure, 

Bridie  wings  should  be  eliminated, 

(2)  Lite  rafts,  and  loose  topside  gear  in  general,  should 
be  more  securely  attached  to  the  ship^s  structure. 

(g)  Studies  should  be  conducted  to  determine  the  most 
suitable  paints  for  resisting  heat. 

MACHINERY 

Stacks  should  be  made  more  resistant  to  blast 

pressure. 

Piping,  especially  mai^  lines,  shoull  be  ad 
that  ft  Is  not  likely  to  be  lay  deOectlon  of  decks  and  buBitMs. 

ELBCTMCAL  - 

(a)  It  is  recoxnmezuied  that  consideration  be  given  to  the 
redesign  of  the  24  in^  searddkdda  to  five  them  more  resistance  to 
air  bla^  This  is  considered  necsssary  to  give  thsm  comparable 
strength  to  other  electrical  equipment. 

(b)  ft  is  recommended  that  the  gSmbal  and  blzmacle  pins 
on  gyro  compass  repeaters  be  lengthened  to  prevent  the  repeaters 
teom.  being  freed  from  their  mounting  stands. 

(c)  It  is  recommended  that  consideration  be  given  to 

mounting  equi^ent  such  as  controllers  on  some  sort  of  mounting  pads 
or  straps  so  that  some  bulkhead Jft^ortion  can  occuv^ithout  damage 
to  the  equipment.  - 
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'  (idliiBNiA  ollte 


yoal^ii  otblifrft 


lii^  ma/M  joteir  biiilthM^>  ft  |b  qgh^ 
Aii  ^  c«blii8 

3^  ^ 


{ft)  ft  to  jfftcoimiwmdftdi  that  acmia  maftas  ol  pfaa^ig  ti3>  12 
Ineh  sigBftl  ftMTQlili^ibi  In  tMr  Bodeata  be  de^rlaad  to  prevoot  tham  from 
belBf  Janrod  or  Uoim  from  tb^  ftodpftts. 
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TECHNmi- 

SECTIGMi  -  HULL 
QlNfi»AL  Sin^MART  OT  TOLL  DAIIAOl 
L  Tw3«t  Con^oa  Test 

;  £>jilts  a£t«r  t«Bt;  li«t;  g6^»l  ilms  of  noodfag^sourcos. 
No  £Loodi&g  ocoorrod. 

Drafts  bsfore  sod  after  test: 

Fciwrd.  »’  6”  Alt.,  17*  6”  List,  0* 


(i))  Straetural  damsie. 

_  _  dam^  occurred  is  the 

aad  aftir  eai^  haiG^ltMf  aiffli  lis  stniocttire*  bistiwtktt  of 

strttstBBw  iiuM  severe  Is  tibs  forward  <nargo  hatch  area  tha&  in 

the  after  Cixl^iiiteli  a^  In  the  forward  haldt  iires«  ths  loaslhidlul 
Klrders  are  an!  tliiad  at  the  upper,  arain,  ^lirst 

pisifofiEn  dlit^  tiie  upper  de^  in  iRsy  of  the  forwaa^  oartpi  hsdch 

is  dished  20  Inches,  stuAoard,  and  16  irchoa,  port.  The  mats  ded:  and 
first  platform  in  tMs  area  are  deHeoted  aimllarlr  M  to  a  leaser  degree. 
Deck  dishing  in  liar  after  earifo  hatch  rea/^ies  a  of  ela 

inches. 

The  f<»mrd  fa<w  of  the  super^rachire  is  bwily  dfohed,  foe 

bridge  ^lai^  ere  Ifited,  and  the  buiwttte  are  torn.  All  leather  bulk¬ 
heads  focing  forward,  port  and  starboard,  are  dished,  daxn&ge 
diminishes  from  forward  to  aft  and  from  foe  topmasts  dow:rrard.  Blast 
damage  fo  masts,  b<K>m8,  and  boat  da^ 

Dama^  to  jofoer  bulkheads  and  himiture  is  considerable 
in  tte  forward  part  of  the  s^^MonHructiae,  doe  pHncipally  to  the  dts- 
tortion  of  the  forward  bulkhead  of  the  brii^  etru^ure  and  its  essociated 
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longltudiiial  bulkhe&ds.  most  tMrious  8tr>i<^tu.i*al  damage  ia  tha 
•uparstruciure  occurs  within  the  five  frame  ipaces  imme^Jately  aft 
of  bulkhead  59. 

Structural  damage  in  Interior  spaces  is  negligible  except 
in  the  cargo  hatch  areas.  Bulkheads  surrouiMhig  me  natch  areas  are 
moderately  dished.  Joiner  bulkheads  in  these  areas  are  damsg»u  by 
pressure  which  came  down  through  the  cargo  hatches.  AU  hatch  battexiS, 
stroegbaeiks,  and  pontoon  type  hntch  covers  were  blown  imo  the  holds 
with  the  exception  of  one  pontoon  cover  at  the  main  deck  level  in  the 
after  cargo  hatch. 

Essentially  the  only  damage  to  the  shell  plating  is  a  wrinkle 
at  frames  46 M8,  starboard,  which  extends  from  tJi*  tzzk  tw  U»luw 
the  waterline.  This  shell  da!r.hg^»  together  with  the  damage  to  decks 
and  InrgitudiTuu  g:mers  in  the  forwaH  cargo  hatch  area,  constitutes 
a  serious  reduction  ih  &tr^ngth  in  way  of  the  iorward  cargo  hatch. 

(cl  Other  damage* 

Propulsion  and  auxiliary  machinery  ar«2  ^a^nuected 
by  the  test.  Ship  control  is  affected  slightly  by  damags  to  instruments 
at  the  secondary  connhig  station.  Pilot  house  instruments  remain  es« 
senUaHy  intact  and  steering  machinery  is  unaffected.  ?ire  eocitrol  is 
reduced  in  effectiveness  by  a  damaged  40  mm  director  foundation  on 
the  after  deckhouse  top.  Gunnery  and  electrical  equipment  is  es¬ 
sentially  undamaged.  Electronics  equipment  is  unaffected  except  lor 
carrying  away  of  radio  and  radar  antennae.  Interior  communications 
are  undamag<^. 

H.  Forces  Evidenced  and  Effects  Noted. 

(a)  Heat. 

The  heat  wave  struck  the  ship  at  an  angle  of  approx¬ 
imately  360  degrees  relative,  and  at  an  elevatioga  of  about  3Q  degrees. 

Plaint  damage  is  confined  principally  to  areas  facing  forward 
and  to  port  and  diminishes  in  severity  from  forward  to  aft  and  from  the 
t^masts  downward.  A  few  athwartship  surfaces  facing  aft  have  scorch- 
1^  al^t  one  foot  Inboard  from  the  port  side.  Fire  hoses  are  darkened 
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and  frayed.  Manila  rope  appears  dryed  out  and  wire  ropa  boat  lalle 
appear  to  have  all  the  greaee  burned. 

(b)  Firea  and  explonlona. 

No  firee  or  exploatone  occurred  on  thle  ahip. 

(c)  Shock. 

Effect  of  shock  ie  slight.  Pipe  b«rthe  in  troop 
berthing  compartments  aft  are  thrown  from  their  hooka.  Slectric 
light  globes  and  bulbs  suffered  l*lUo  damage  anywhere  in  the  ship. 
Some  equipment  was  thrown  off  bulkheads  but  this  is  attrlbuiiblii 
to  sither  the  direct  effect  of  air  blast  or  dcflecttoa  of  the  strfictmre* 
Breakage  of  a  nipple  on  a  boat  fuelliq^  line  and  separatilon  of  pipe 
flangbs  in  flushing  and  fire  mains  are  the  result  ci  sho<dc.  No  shock 
damage  to  machinery  resulted  from  the  teat. 

(d)  Pressure, 

Air  blast  preasurs  cams  from  ipproirtrhari^ly 
SQif  degrees  relative,  at  an  elevation  of  about  30  degrees.  Til  srees 
moat  severely  affected  are  the  forward  face  of  the  bridge 
the  foiward  and  after  cargo  hatch  areas,  and  weather  bnU^iii 
forward  and  to  port  and  starboard.  M  general,  ci 

weather  bulkheads  facing  to  starboard  is  as  severe  as  dishing  of  bulk* 
heads  facing  to  port.  Damage  in  the  starboard  main  deck  pssssgtwsy 
Is  more  severe  than  in  the  port  paesageway.  ReflecUon  of  pressure 
from  the  forward  face  ot  the  bridge  structure  into  the  forward  cargo 
hatch  area  is  apparent.  The  superstructure  afforded  considerable 
shielding  of  the  after  cargo  hatch  area. 

Dishing  cf  both  7-1/S  lb  and  10  lb  plating  is  general. 

Top  masts  and  booms  proved  particularly  vulnerable  to 
air  blast.  All  cargo  booms  secured  to  the  foremast  and  mainmast 
are  bally  bent  or  buckled. 

The  ship’s  speed  would  have  been  materially  reduced 
pending  repairs  to  the  boiler  casing  in  the  forward  macdiihery  iSpm* 
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M  thi  liad  been  in  heavy  seas,  she  would  feo  jeopsufdi^  because 
b|  serious  reduction  strength  in  v*)!  the  forward  hold, 

(e)  Effects  apparently  peculiar  to  the  atom  bomb. 

Exclusive  of  radiological  features,  the  atomic  bomb, 
it  this  rti^^  prssahts  a  problem  of  large  scale  simultaneous  exposure 

m,  Effects  of  Damage. 

(a)  Effect  on  machinery,  electrical  and  ship  control. 

The  effect 'of  Test  A  on  machinery  and  electrical 
equipment  is  negligible.  Ship  control  is  affected  only  to  the  extent  of 
damage  to  instruments  at  the  secondary  coiming  station. 

(b)  Effect  on  g»mnery  and  fire  conirol. 

Ghinnery  appears  essentially  unaffected.  Fire  con¬ 
trol  is  affected  by  dislocation  of  the  40  mm  director  foundation  on  the 
after  deck  house  top  and  by  possible  severance  of  electric  cables  inter- 
connectJtag  the  fire  control  stations. 

(c)  Effect  on  water-tight  integrity  and  stability. 

Water-tight  integrity  and  stability  are  unaffected. 

No  damage  to  main  transverse  bulkheads  exists  below  the  main  deck. 

(d)  Effect  dh  personnel  and  habitability. 


The  commanding  officer  estimates  that  50  percent 
of  the  topside  personnel  would  be  serious  casualties  from  the  effects 
of  heat,  blast,  flying  debris,  and  radioactivity  and  that  20  percent  of 
personnel  in  the  Interior  of  the  slap  would  suffer  injuries.  Some  mach^ 
inery  space  casualties  could  be  e^qjected  from  boiler  flarebacks. 

Habitability  is  affected,  by  damage  to  ventilation  ducts  in  the 
forward  and  after  cargo  hatch  spaces,  by  temporary  disarrangement  of 
berths  and  lockers,  and  by  obstruction  of  passage^  by  damaged  joiner 
bulkheads. 
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(e)  Effect  on  fighting  efficiency. 

Fighting  efficiency  is  reduced  by  damage  to  the 
port  after  40  mm  director  foundation  and  by  damage  to  radio  and  radar 
antennae.  The  ship  could  not  car  ry  out  her  mission  in  amphibious 
oy'eralions  because  of  damage  to  all  cargo  booms  and  the  inoperability 
of  three  of  the  four  sets  of  boat  davits. 

r/.  General  Summary  of  Observers*  Impressions  and  Conclusions, 

This  ship  proved  to  oe  extremely  vulnerable  to  the 
effects  of  air  blast  on  topside  structure,  masts,  booms,  rigging,  and 
cargo  hatch  areas.  The  discontinuity  of  structure  in  way  of  the  cargo 
hatches  is  likely  t.o  contribute  mateiMally  to  reduction  in  local  strengtli 
as  a  result  cf  proximity  to  an  air  burst  atomic  bomb. 

V.  Preliminary  General  or  Specific  Recommendations  of 
Inspection  Group. 

(a)  Increase  in  strength  in  way  of  cargo  hatch  areas  is 
necessary  and  greater  resistance  to  blast  pressure  is  required  for 
cargo  hatch  closures. 

Long  spans  between  stowage  cradles  for  cargo  booms  should 

be  eliminated. 

(c)  Boat  handling  arrangements  should  be  redesigned  to  elimin¬ 
ate  broad  surfaces  exposed  to  blast  pressure.  Boats  should  be  housed 
below  the  weather  deck  or  in  protective  inclos^ires. 

(dj  Top  masts  should  be  e.linunated  and  radar  and  radio 
antennae  should  be  replaceable  by  spares. 

(e)  Plating  less  than  .10  lbs  in  weight  should  not  be  used 
in  structure  exposed  to  air  blast.  Stacks  should  be  of  less  projected 
area.  Fire  control  and  ship  control  stations  should  be  spherical  or 
cylindrical  inclosures,  preferable  streamlined  with  the  surrounding 
structure.  Bridge  wings  should  be  eliminated. 
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(f)  Llie  raftSi  acd  loose  topslffd  gear  in  general,  should  be 
more  securely  attached  to  the  ships  st.ructure. 

(g)  Studies  should  be  conducted  to  determine  the  most  suit” 
able  paints  for  resisting  heat, 

VL  Instructions  for  loading  the  vessel  specified  the  following: 


ITEM  LOADING 

Fuel  OU  95% 

Diesel  Oil  96% 

Ammunition  1^0% 

Potable  and  reserve  feed  water  95% 

Salt  water  ballast  None 


Details  of  the  actual  quantities  of  the  various  items  aboard 
are  included  in  Report  7,  Stability  Inspection  Report,  submitted  by  the 
Shipps  force  in  accordance  with  ‘^Instructions  to  Target  Vessels  for 
Tests  and  Observations  by  Shipps  Force*'  issued  by  the  Dii^ector  of 
Ships  Material.  This  report  is  available  for  Inspection  In  the  Bureau 
of  Ships  Crossroads  Files, 
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DETAE.ED  DESCRIPTION  OF  HULL  DAMAGE 


A.  General  Description  of  Hull  Damage. 

(a)  Overall  condition  of  vessel. 

Thls-ship  suffered  mn^or  structural  damsige  in  the 
forward  and  after  cargo  hatch  areas  and  on  the  forjtrard  bulkhead  of  the 
structure.  Consider s^le  reductl^  in  iongltudiiml  strength  is 
centered  to  have  resulted  from  damage  in  way  of  the  forward  cargo 
hold. 

I 

The  starboard  shell  plates  are  buckled  between  frames  45  and 
48  from  the  upper  deck  to  below  the  waterline.  The  «5jper  deck  is  dli^»ed 
approximately  20 -inches,  starboard,  and  16 -inches,  port,  in  way  of  the 
forward  cargo  hatch.  The  hatch  coamings  are  severely  deflected  ax^ 
tilled.  Similar  damage,  to  a  lesser  degree,  occurs  on  the  deck  and 
first  platform  levels  in  the  forward  cargo  hatch  area.  Damage  in  the 
after  cargo  hatch  area  Is  much  less  than  in  the  forward  hatch  area. 

The  upper  deck  is  dished  approximately  six  Inches  on  the  starboard  side 
of  the  after  cargo  hatch.  Distortion  of  hatch  girders  is  much  less  severe 
in  the  after  cargo  hatch  area. 

All  exposed  superstnicture  bulkheads,  stacks,  and  masts  are 
damaged.  Failure  of  cargo  booms  and  boat  davits  would  prevent  the 
ship  from  carrying  out  her  assigned  functions. 

The  pressure  from  the  blasi  came  from  about  S50  degrees 
relative  and  an  elevation  of  about  30  degrees.  Tne  forward  bulkhead 
of  the  bridge  structure  apparently  reflected  the  blast  into  the  forward 
cargo  hatch  area.  Conversely,  the  amidship  ^superstructure  partially 
shielded  the  after  cargo  hatch  area. 

General  photographs  of  the  exterior  are  shown  on  page  2  to 
page  17  inclusive.  Principal  damage  is  shown  an.  diagram,  page  82. 

(b)  General  areas  of  hull  damage. 

Regions  of  major  structural  damage  are  the  forward 
and  after  cargo  hatch  ai*eas,  the  bri(^e  structure,  the  superstructure 
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immediately  aft  of  the  bridges,  the  port  and  starboard  mala  deck 
weather  passageways,  and  the  starboard  shell  plating  forward.  Hatch 
battens,  strong  baeloi,  and  pjntoon  covers,  were  blown  Mo  both 
cargo  holds. 

Jn  the  forward  cargo  hatch  area,  the  upper,  main  and  first 
platform  decks  are  dished  ^otos  1907-5,  6,  1891-2,  3,  ^^kges  18, 19, 
tlO  and  21).  The  Intensity  of  deck  dishing  diTwiniMhan  downward  and 
is  more  severe  along  the  starboard  side  of  the  hatch  openings.  In 
the  after  cargo  hatch  area,  dishing  of  ^e  main  dsek  is  slight,  ^(ih^os 
1907-11,  12,  pages  22  and  23).  In  both  forward  and  after  cargo  hatch 
areas,  deflection  and  tilting  of  hatch  coaming  girders  occurs.  Web 
colnmjui  supporting  these  girders  are  severely  strained.  In  the  super- 
structore,  damage  to  longitudinal  bulkheads  Is  most  severe  in  way  of 
the  five  frarrtA  spaces  immediately  aft  of  bulkhead  69,  as  the  result  of 
deflection  (i  che  forward  face  of  the  bridge  structure.  In  the  main 
de^  wea^ter  paasageways,  longitudinal  and  transverse  bulkheads  and 
doors  are  diS^.  Damage  is  more  severe  On  tlto  starboard  siide 
(photos  1819-1,  2,  1908-8,  pages  24,  25,  and  28).  The  starboard  shell 
{dating,  frames  45-48,  is  buckled  from  the  upper  deck  to  below  the 
waterline  ^otoa  1801  -8,  9,  pages  27  and  28). 

(c)  Apparent  causes  of  hull  damage  in  each  area. 

All  hull  damage  is  considered  to  be  the  result 

of  air  blast. 

(d)  Principal  areas  of  flooding  with  sources. 

No  Hooding  occurred. 

(e)  Residual  strength,  buoyancy,  and  effect  of  general  con¬ 
dition  of  hull  operability. 

Longitudinal  strength  is  seriously  affected  by 
failure  of  the  upper  flange  cf  the  ships  girder  in  way  of  the  forward 
cargo  hold  as  evidenced  by  deflection  of  the  upper,  main,  and  first 
platform  decks,  and  by  distortion  of  the  hatch  girders.  Buckling  of 
the  starboard  shell  plating  in  way  of  tho  forward  hold  is  farther  evi¬ 
dence  of  reduction  in  longitudinal  strength. 
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Buoyancy  is  unaffected.  Propulsion  is  not  affectod.  Opera* 
bility  is  seriously  affected  by  failure  of  boat  davits,  cargo  booms,  radio 
and  radar  antennae,  halyards.,  and  fire  control  equipment.  ohi|$  eon* 
trol  is  somewhat  a^ected  by  wrecking  of  the  emergency  steering  sta* 
tion  equipment  at  frame  90  on  the  signal  bridge  level. 

B.  Superstructure. 

(a)  Description  of  damage. 

Bridge  area,  general. 

Tne  entire  forwai'd  face  of  the  bridge  structure  is 
severely  dished  and  all  bulwarks  are  torn  or  distorted,  ^photos  1960*3, 
4,  2102-1,  2,  1903-3,  4,  5,  6,  B,  9,  pages  31,  32,  33,  34,  36,  38,  37,  and 
38).  The  si^al  bridge  unU  navigating  bridge  port  wings  are  lifted. 

The  signal  bridge  is  separated  10 -inches  from  its  supporting  stanchions 
and  the  navigating  bridge  a  lesser  amount  (photos  1960-4,  1901*7,  pages 
30  and  39).  Moderate  dishlrg  of  weather  decKS  and  estposed  bulkheads 
lb  general  in  cdl  superi?tructure  areas.  Stiffness  of  decks  and  longi¬ 
tudinal  bulkheads  served  to  vilvide  dishing  of  the  bridge  structure  for¬ 
ward  face  (bulKhead  59)  into  fairly  well  defined  panels.  Decks  and 
longitudinal  bulkheads  Wvere  not  sufficiently  rigid  to  totall^^  resist 
distortion  due  to  longitudinal  end  thrust  caused  by  blast  pressure  on 
bulkhead  59.  AS  a  result,  the  plating  of  the  signal  bridge,  navigating 
bridge,  and  deckhouse  top  is  severely  wrinkled  and  longitudinal  bulk¬ 
heads  are  buckled.  The  most  severe  v^rinkling  of  decks  and  bulkheads 
occurs  within  the  five  frame  spaces  immediately  aft  of  bulkhead  69. 
Further  wrinkling  is  in  evidence  on  the  navigating  deck  aft  of  bulkhead 
88,  due  principally  to  heavy  dishlrg  of  the  bulkhead.  The  dishing  of 
decks  ELnd  bulldieads  closed  to  the  weather  caused  a  general  buckling 
of  the  triangular  plate  brackets  connecting  the  deck  girders  with  bulk¬ 
head  stiffeners.  The  amount  of  bracket  buckling  diminishs  from 
forward  to  aft  and  is  most  severe  in  the  forward  part  of  the  super¬ 
structure.  Distortion  of  railings  and  ladders  in  the  superstructure  is 
general.  Damage  to  joiner  bulkheads  and  furniture  is  general  and  is 
most  severe  in  the  forward  part  of  the  superstruciure.  Damage  to  li^t 
structure  apparently  wau  much  reduced  by  having  all  weather  access 
closures  dogged  shut  before  the  test. 
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signal  bridge  level 

t 

The  bulwarks  at  frame  59  are  distorted  and  bent 
aft  six  inches  at  the  top  edge  (photo  1961-6,  page  40).  The  port  20  mm 
gun  bulwark  failed  over  a  two  foot  lexigth  in  way  d  the  deck  edge  weld. 

The  entire  port  wing  is  bent  upward,  with  a  maximum  lift  of  10 -inches 
at  the  outboard  edge.  In  the  area  immediately  aft  cf  the  forward  bul- 
waric,  the  deck  is  wrinkled  to  a  maximum  depth  ol  four  inches.  The 
signal  bridge  deck  plating,  generally,  is  dished  from  1/2  inch  to  1-inch 
in  panels  defined  by  the  centerline  longitudinal  and  supporting  trans¬ 
verse  bulkheads  underneath.  The  port  and  starboard  sheet  metal  flag 
bags  .were  blown  overboard.  Pipe  railings  are  distorted  (photo  2058-8, 
page  41).  The  centerline  walkway  connecting  t  e  forward  portion  of 
the  signal  bridge  level  with  the  emergency  steering  station  is  separated 
from  bulkhead  88  by  failure  of  welds  connecting  the  walkway  with  brackets 
on  bulkhead  88  (photo  1904-9,  page  69).  Immediately  aft  of  bulkhead  88 
the  signal  bridge  Tel  is  wrinkled  to  a  depth  of  four  inches  over  a  fore 
and  aft  distance  ji  xour  feet,  due  to  blast  pressure  against  bulkhead  88. 
At-the  emergency  ship  conl^  station,  located  between  frame  88  and 
the  after  stack,  the  master  compass  pedestal  (wooden)  is  broken  off  by 
blast.  The  gyro  repeater  and  telegraph  pedestals  are  damaged.  A 
part  of  this  damage  is  due  to  contact  with  the  port  24 -inch  searchlight. 

R  was  blown  off  its  platform  on  the  forward  stack  at  frame  71  and 
landed  on  the  signal  bridge  level  at  frame  90,  starboard  4^otos  1904-6, 
page  52),  The  for^*  ?d  'head  of  the  radio  direction  finder  house  is 
moderately  dishted,  TL^  sky  lookout  tub  (7-1/2*'  lb,  plate)  at  frame 
100,  port,  is  severely  distorted  by  blast  (photos  1904-8,  1962-6,  1922-3 
pages  49,  127,  and  129). 

Star 

The  outer  casing  of  both  stacks  is  severely  buckled. 
The  after  stack  is  more  severely  dmnaged  (forward  stack,  photos. 

2058-9,  1904-4,  1961-3,  2058-10,  1904-5,  1878-6,  1817-7,  pages  42,  43, 

44,  45,  46,  47  and  48);  stfter  stack,  photos  1904-8,  1878-4,  5,  1904-6, 
1878-7,  pages  49,  50,  51,  52  and  53).  The  searchlight  platforms  on  the 
forward  stack  are  out  of  line  due  to  distortion  of  the  stack  casing  in 
way  of  connections  to  the  platform  and  platform  bracing.  The  port  24- 
inch  searchlight  was  blown  aft,  landing  on  the  signal  bridge  level  at 
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frame  9C,  starboard,  in  the  emergency  steering  staiioa  (i&oto 
page  52).  The  reflector  from  this  searchlight  landed  on  Uie  u|.per  de^ 
forward.  The  starboard  24 -inch  searchlight  is  demolished,  rM  its 
pedestal  is  broken  photos  1901-6,  1922-5,  pages  54  and  55),  'Hie 
railings  on  both  searcldight  platforms  are  distorted  by  blast.  TIa 
after  stack  is  severely  tom  in  way  of  the  access  closure  on  its  for¬ 
ward  face.  Tears  and  impending  tears  are  prominent  in  both  sittdbi  St 
the  comers  of  rectangular  coamings  around  elosares  »d  toym,  A 
portion  of  the  inner  casing  of  the  after  stack  is  severed  with  a  4^  Jt 
18**  tear.  The  outer  casing  connection  is  torn  in  the  deck  weld  (jphotos 
1904-8,  2058 -Ilf  pages  49  and  56), 

Navigating  bridge  level. 

The  port  and  starboard  forward  bulwarks  of  the 
navigating  bridge  are  dished  in  about  l-ineh.  Both  t^warks  are 
sheared  along  the  vertical  stiffener,  located  six  inches  outboard  of 
the  pilot  house  (photos.  2102-2,  1903-4,  5,  6,  8,  1904-12,  1905-1,  7>  ^ 
2058-6,  pages  32,  34,  35,  36,  37,  57,  58,  59,  60nBd  61).  The  dedtj^  - 
aft  of  the  forward  bulwarks,  port  ami  starboard,  is  elided  a 
of  8-lnches,  between  frames  59  and  60,  due  primarily  to  Qie  pushing 
in  of  the  forward  face  of  the  bridge  structure  (^photos  190&'»7,  page  59). 
From  frames  60  to  65,  the  deck  is  wrinkled  to  a  maiiimim of 
3 -Inches.  The  pilot  house,  port  and  starboard  bulkhead  are  moderately 
dished  (photo  1905-9,  page  62).  The  forward  buUdiead  is  severely 
damaged.  This  bulkhead  is  dished  to  a  maximum  depth  ^ 

All  d”  X  4**  angle  stiffeners  are  tripped.  Three  stiffeners  haveiWed 
in  tension  at  mid -height  in  way  of  holes  for  cable  clips.  One  vertlml 
butt  weld  failed  (photos  2102-2,  1903-4,  1905-2,  4,  10,  paf^s  32,  34,  * 

63,  64  and  65).  Evidence  of  la^  of  weld  penetration 
failure  of  the  STS  bulkhead.  Inside  the  pilot  house,  fust  ait  of 
ward  bulkhead,  the  deck  Is  severely  buckled  and  torn  (photos  1905-% 
2068-3,  4,  pages  66,  67  and  68).  The  9**  x  11**  centerline  *^**  longi¬ 
tudinal  under  the  signal  bridge  punched  through  the  pilot  house  for¬ 
ward  bul^ead.  The  outboard  walkways  on  the  navigatteg  brki^  level 
are  .dished  approximately  1/4  inch  between  frames  and  tee  deck  is 
disl^.  All  pilot  house  instruments  remain  operable,  alteoui^  Some 
glass  is  broken.  Light  globes  are  intact  except  where  struedt  by  fly¬ 
ing  objects.  Bulkhead  88,  the  forward  face  of  the  20  mm  ready  service 
room,  on  the  navigating  deck,  Is  severely  dished  and  buckled  throughout 
Its  entire  area  though  partially  shielded  from  the  blast  by  the  forward 
portion  of  the  bridge  structure  Ophotos  1904-9,  11,  pages  69  and  70). 
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Siiptrstruciuife  deck. 

Bulkhead  59,  between  the  superstructure  deck  and 
the  navigating  bridge,  is  moderately  dished.  The  star^Mtfd  fonmrd 
bulwark  Is  dished  aft.  Stanchions  support<i^  the  navigating  bridge  are 
bent  (photo  1903-4,  8,  pages  34  and  37).  The  port  forward  bulwark  Is 
laid  aft  idiaiply  and  stoared  along  Its  Inboard  stanchion  (photos  1060-4, 
19(^-6,  B,  9,  10,  11,  pages  30,  36,  37,  38,  71,  and  72).  The  p^rt  fijr- 
ward  b^wark  is  also  torn  along  the  sUffener  adjacent  to  the  captains* 
cabin.  The  forward  o«itbo»rd  stancnion,  supporUng  the  navlgathag 
brhige,  la  torn  away.  The  next  stanchion  aft  is  separated  at  its  uiqper 
weld  connecticm  to  the  navigating  bridge  ^otos  1980-4,  page  30).  The 
sounding  machine  on  the  port  wing  of  the  superstructure  deck  is  knocked 
down  ai^  demolished.  The  starboard  longitudixud  buUdiead  of  uie  divi¬ 
sion  commanders  cabin  In  severely  buckled,  frames  59-61  (photo 
1906-l,^page  73).  The  longitudinal  bulkhead  between  the  division  com- 
mander*s  cabin  and  the  captains  pantry  is  crumpled  adjacent  to  bulk¬ 
head  59,  (photo  1906-3,  page  74).  Similarly,  the  port  forward  comer 
of  the  captains*  pan "y  ir  crumbed  by  dfdlectlon  cf  bulkhead^ 

1906-2,  port  75).  I  lUcheads  equipment  in  the  captain-s  pantry  are 
demolished.  The  port  longitudinal  bulkhead  of  the  captain’s  cabin  ie 
severely  buckled  and  opened  to  the  weather  (photos  1903-10,  12,  1904-2, 
pages  71,  76  and  77).  Di;^iing  of  the  port  bulkhead  of  the  captain’s 
cabin  caused  severe  damage  to  the  transverse  bulkhead  and  door  sepa¬ 
rating  the  cabin  from  the  captain’s  stateroom.  The  deck  is  severely 
buckled  between  frames  59  and  60.  The  port  and  starboard  wings  at 
the  superstructure  deck  level  are  dished  to  a  3 -inch  maximum,  principal 
ly  due  to  end  thrust  caused  by  the  blast  pressure  on  bulkhead  59.  This 
effect  is  more  severe  on  the  port  wing.  The  outboard  walkways  are  de¬ 
flected  approximately  1/4  inch  between  frames  and  the  deck  house  sides 
are  dished.  Cozmecting  brackets  have  tripped  (photo  1906-5,  page  78). 
The  aheetmetal  motion  picture  booth  at  frame  107  is  badly  di^ed  on 
all  sides,  (photo  1906-11,  page  79  ). 

Top  of  blower  house. 

Structure  and  equipment  on  the  blower  house  top 
exhibits  effects  of  blast  pressure.  This  damage  is  confined  principally 
to  the  port  side,  where  the  40  mm  director  tub  is  slightly  distorted  and 
the  life  raft  stowage  is  disarranged  (photos  1960-9,  7,  1962-4,  pages 
80,  81  and  82). 
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Thiv  aftr  doeteoB—  top  ii  dUhid  >  miariiHHin  d 
l-X/2 -inches  over  an  area  appmslmataly  lO^eet  aqaare  m  the  star- 
boaard  alidei  midway  behveen  the  eeiderlkie  and  the  de^  edpe*  Oa 
the  port  side,  the  deck  dished  between  Irames  H2-i46«  Cn 
the  port  aide  forward,  the  house  top  pUtiny  is  bUfilUed  dovnnrd 
approqrtmately  0-lnehes  underneath  ilt  cf  the  ^^dlre^nar 

tub.  This  detleetioa  is  the  result  of  a  strcsg  cou^  esIiNid  ^  the 
director  tub  pipe  bracing  (4-1/2’*  OJD.  pipe;  resisMnf  the  sternward 
push  of  the  blaiM  wave  on  the  high  tub.  The  two  icrmied  braces 
and  the  central  tu(M  to  the  tub  are  pulled  0^  eg  ^idr  inl^ 
house  The  two  aft^  pipe  brace  welds  are  exaeksd  hi^way  around 
their  p«riphe^  on  the  forward  side,  leavini  the  tub  stiuebire  barely 
self  supperting^  O^otos  1907-1,  1961-10,  pages  93  and  84)«  A  hawser 
re^  iidtttliii%  located  on  the  p^  aide  a  verHeal is  l^oim 
down  aft.  The  central  ayg^rt  (3-1/2”  0*D.  pipe)  tore  a  petal  of 
plating  trom  the  house  top.  At  frames  130-134,  starboard,  life  raft 
sig^pm^  iwe  carried  away  (^»hoioe  1961-10, 1906-£%  pages  94  and  86). 
Dsek  geit^loehar,  ready  boaces,  and  sheet  metal  on  fheii^  deeldieuee 
are  dished  lay  blast.  The  speed  light  shield  is  blown  off,  but  the  light 
itself  is  undamaged.  Smoke  generaters  are  damaged  beyond  use. 

Masts  and  rigging. 

The  Jack  staff  is  bent  to  starboard  and  aft  making 
an  angle  of  approximately  45  degrees  with  the  horisostal  (photo  1981* 

11,  page  86).  The  flag  staff  Is  also  bent  slightly.  The  stub  mast  located 
on  the  forward  edge  of  the  forward  stack  is  bent  aft.  On  this  mast 
signal  yardarms  are  badly  damaged  and  halyards  and  radio  antennae 
are  down  (photos  1904-7,  1922-6,  pages  67  and  88).  The  fore  topmast 
is  bent  aft  sharply  and  slightly  to  starboard  just  above  the  foremast 
platform.  The  port  and  starboard  cargo  booms,  stowed  vertically  by 
the  foremast,  are  bent  aft  sharply  just  above  the  platform  at  the 
Juncture  of  the  upper  boom  sectiems.  Absence  of  damage  to  the  ma|or 
pmrUon  of  these  cargo  booms  apparently  is  due  to  shieldteg  and  reflex¬ 
ion  phenomena  associated  with  location  of  the  booms  relative  to  the  fore¬ 
mast,  (photos  1969-8,  1962-1,  1921-10,  pages  89,  90  aiKi  91). 
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Th«  main  topmast  ia  bant  aft  abaip^  Just  aboaa  tte  mala 
mast  plalfonn.  Tha  p^  cargo  boom*  atowad  fartlcaUsr  by  tha  main* 
mast*  la  bant  juat  balow  tha  boom  midaactlon.  Stmllarly*  tha  star* 
board  cargo  boom  buckled  aharply  on  tha  forward  aida  Juat  below  tha 
midaacttea  (photos  1969-7*  1905-11*  1922-2*  1906-9,  1961-12*  1921-12 
1906-12,  pages  92*  93*  94*  95*  96*  97  and  98).  Radar  aqulpmant  on  both 
tha  foramaat  and  mainmaat  la  damaged  bay^  repair.  Tha  8C-4  radar 
on  tha  maitimaat  fall  off  and  landed  on  tha  after  dackhouaa  tdp*  Ralyarda, 
nwiio  antanaaa,  yardarm  blinker  lights*  anamomatar*  range  lights*  and 
other  equipment  attached  to  the  fora  and  main  moats  are  destroyed. 

(b)  Causes  of  damage  in  each  area. 

All  damage  In  superstructure  areas  is  considered 
to  be  due  to  the  air  blast.  The  effect  of  shielding  and  of  restraints 
offered  by  the  complexity  of  hull  structure*  greatly  Influenced  the 
degree  of  distortion  resulting  from  the  blast  pressure. 

(c)  Evidences  of  Hre  In  superstructure. 

There  la  no  evidence  of  fire  In  the  superstructure. 

(d)  Estimate  of  relative  effectiveness  against  blast  of  various 
2>latlng  thicknesses,  shaped  surfaces*  STS. 

Light  sheet  metal  offers  essentially  no  resistance  to 
l^ast.  MS  plating*  up  to  and  Including  10  Iba  In  weight  Is  dished  where 
dlreetly  e]^>osed  to  blast  pressure.  Qun  tubs  of  10  lb  weight  suffered 
negligible  distortion. 


Ralls,  stanchions,  booms  and  masts  do  not  effectively  resist 
^tortion,  thon^  having  curved  surfaces.  Damage  to  these  elements 
is  an  Inertia  effect  and  is  due  to  the  acceleration  Imparted  to  relatively 
large  massea  having  Insufficient  support  to  prevent  bending  or  buckling 
at  thielr  critical  aeetiona.  Panels  of  STS  plating  apparently  do  not  show 
miperior  resistance  to  dishing  as  evidenced  by  distortion  of  the  forward 
face  of  the  bridge  etructure.  Plating  of  7-1/2  lbs  weight*  as  In  super- 
struoture  weather  bulkheads  and  stacks*  appears  especially  vulnerable 
to  blast  pressure. 
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(•}  Cwinictiv*  cliUeism  of 
cmtzitetton  inclodliig  Impomiil 

Suporiitructuro  plating  thoiUid  AOt  bo  iMi  tl^ 

10  Iba.  in  weight.  Square  comera  ahould  be  alimfaato^  m  ^  m 
practicable.  Thin  appUea  both  to  deck  houaea  and  to  wealher  ae* 
caaa  eloaurea. 

Ovarhanga  ahould  be  eliminated. 

Stacka  ahould  of  lean  projected  area*  eonalructad  of 
leaa  than  10  lb.  plate^  and  be  more  aeeurely  eomiadwl  to  Uie  idi^ 
atrueture. 

Doora  and  door  framea  ahould  be  made  leaa  vulnerable  to 
blaat  preaaure.  Bulkheada  ahould  be  reinforced  ad^Keent  to  dooir 
framea  to  more  effectively  reaiat  local  dlatortion  ^  to  effoeia  of 
maas. 


The  deaign  and  arrangement  of  znaata  and  bomna  aboald 
atttdied  for  greater  reaiatance  againat  blaat,  vibration,  and  iaartia 
etfecta.  Cradlh»|  of  bocma  requlrea  apeclal  attention.  Long  q^aoB 
between  cradlea  ahould  be  avoided. 

Spars,  rigging,  and  actencae  ahould  be  reduced  tc  a  minimam> 
Radar  devisee  ahould  be  made  retractable  or  ahould  have  proviaimm 
for  rapid  replacement  of  spares. 

C.  Turrets,  Guns  and  Directors. 

(a  i  b)  Protected  and  unprotected  mounta. 

All  guns  operate  satiafnctorlljr  except  in  alighsML 
(km  20  mm  gun  is  temporarily  inoperative  due  to  obstruction  by  a  bmit 
STS  idkield  on  dm  gun  ugad  lor  protection  of  the  gaimer.  AH  SOIbm  gitca 
had  been  removed  empt  one  at  each  comer  of  the  wvisptbig  da^ 

'Hie  foarward,  port,  md  the  after,  8ta]d>oard,  40min  guni  wbre  nmmmtSt 
before  the  teat. 
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preventing  appUcaLion  "if  blast  pressure  against  the  relatively  broad 
vertical  inboard  aiirfaces  of  ‘•'he  hatch  girders.  Similar  distortion  of 
hatch  edge  girders  occurs  at  Cue  main  deck  and  th:Bi  pl3.tfoi'm  levels 
to  a  lesser  degree. 

It  Is  apparent  that  pressure  exerted  athwartsbips  by  the 
hatch  girders  caused  the  cornpression  buckles  in  the  upper  deck  plat¬ 
ing  and  tended  to  increase  the  amount  of  deck  deflection.  The  vertical 
component  of  blast  pressure  caused  dishing,  both  local  and  general. 

But  it  could  not  by  itself,  have  ca-jsed  buckling  of  the  deck.  It  is  be¬ 
lieved  that  buckling  due  to  edge  compression  of  the , deck  plating  was, 
initiated  prior  to  dishing,  inasmuch  as  the  deck,  in  a'dished  condition, 
could  not  ha\;'e  furnished  sufficient  lateral  resistance  to  cause  buckling. 
The  more  severe  damage  to  the  starboard  side  apparently  is  pai^ly 
due  to  the  reflection  of  pressure  from  the  forward  face  of  the  bridge 
structure.  The  detailed  pattern  of  the  upper  deck  deflection  is  provided 
by  the  deck  survey  made  after  Test  A,  photos  1961  -5,  1819-4,  2101-7, 

S,  1817-10,  9,  2080-9,  10,  3101-10,  1960-1,  2,  2101-12,  pages  102, 

105,  104:,  105,  10f3,  107,  108,  109,  110,  111,  112  and  113).  The  pontoon 
covers  for  the  forward  cargo  hatch  are  damaged,  (photos  1891r5,  6,  7, 

8,  9,  pages  114,  115,  116,  117  and^llB). 

•  '  •  •  ,  •  ■  .  -i.  •  ... 

The  5*  X  7’  ammunition  hatch  at  frames  56-58-1/2  on  the  . 
upper  deck  centerline,  is  seve.rely  damaged.  The  hatch  cover  was'  blown 
Inward  and  lar.led  at  the  bottom  of  the  ammuiiition  trunk.  Blast  pres¬ 
sure  on  the  hatch  cover  and  on  the  sides  of  the  relatively  h%h 
caused  the  coaming  to  co.llapse  inward  (photos  1817-11,  1901-6,  1961-1, 
pages  119,  120  and  121)„  Pressure  reflected  from  the  forward  side 
ctf  theiiMdge  stmeture  at  frame  59  probably  contributed  to  failure  of -  / 
thiS/hSteb. 

Upper  deck  damage  in  way  of  the  after  cargo  hatch  is 
much  less  than  that  in  way  of  the  forward  cargo  hatch.  The.  upp^r  deck 
iiB  dMied  a  maximum  of  C -inches  abreast  the  stsjrboard  side  of  N6.  2  . 

cargo  hatch.  Distortion  of  hatch  girders  occurred  to  a  lesser  degree 
than  in  the  forward  cargo  hatch  area  but  is  in  evidence  at  both  upper 
and  main  deck  levels  (photos  1907^11,.  12,  pages  22  and  23),  Shielding 
fay  the  superstructure  apparently  prevented  the  after  cargo  hatch  area 
from  being  severely  damaged. 
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The  upper  deck  ait  of  the  after  deckhouse  is  in  good  condition 
except  for  areas  of  slight  local  disliing.  'Kxc  deck  Is  dished  approximately 
1-5/9  Inches,  frames  150-158  starboard,  between  tiie  bitts  and  the  5 
inch  gun  mount  (photo  1908-11,  page  122).  A  slight  dish  exists  on  the 
port  side  also  abreast  the  gun  mount.  The  deck  is  dished  about  1/2  inch  at 
the  centerline  abreast  the  after  wildcat. 

Bulkhead  59,  between  the  upper  and  superstructure  decks  is 
dished  about  four  inches.  Upper  deck  longitudinal  wea-ther  bulkheads, 
port  and  starboard,  are  lightly  dished.  Watertight  doors  and  door  frames 
generally,  are  dished  and  the  dogs  are  bent.  A  number  of  doors  exposed 
to  blast  pressure  had  to  be  opened  with  crowbars.  Doors  on  the  star¬ 
board  side  of  the  ship  appear  to  be  as  neavUy  damaged  as  doors  on  the 
port  side.  The  two  heavy  doors  to  the  starboard  side  of  the  wardroom 
were  blovm  off  their  hinges  and  into  the  wardroom,  causing  damage  to 
furniture  (photo  1959-11,  page  124).  The  double  doors  to  the  carpenter 
shop,  port  side,  frame  131,  received  similar  damage  (photo  1906-10, 
page  125). 

The  forward  bulkhead  of  the  after  deckhouse  is  dished  aft 
approximately  1  inch  and  the  forward  port  corner  is  distorted  (photo 
1906-10,  page  125). 

La  the  main  deck  weather  passageways,  longitudinal  and 
transverse  bulkheads  are  dished.  Doors  and  door  frames  axe  damageo. 
The  port  passageway  area  seems  to  have  been  shielded  by  the  upper 
deck  and  consequently  suffered  much  less  damage  than  tiie  starboard 
passageway  area.  The  port  passageway,  bulkhead  122,  is  dished  and 
the  doors  to  the  gear  locker,  outboard,  and  to  the  after  troop  berthing, 
are  moderately  dished  (photo  1819-1,  page  24).  Dishing  of  the  starboard 
passageway  bulkhead  is  negligible  from  frame  59  to  frame  67  and  is 
severe  from  frame  100  to  110  and  116  to  122  ^hoto  1908-10,  page  126). 
The  forward  bulkhead  (59)  is  intact  but  the  door  is  dlslied.  The  two  doors 
in  the  stai*board  after  bulkhead  122  are  torn  off  their  hinges.  The  bulk¬ 
head  and  door  frames  are  severely  dished  (photos  1819-2,  1908-8, 
page  25  and  26).  Recordings  of  scratch  gages  installed  under  the  upper 
deck  are  in  Appendix  ,  page  91. 
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(b)  Usability  of  deck  In  damaged  condition. 

Usability  of  weatiier  decks  is  not  seriously  affected, 

(c)  Condition  of  equipment  and  fittings. 

The  boat  handling  gear  and  the  cargo  booms  are 
seriously  damaged  (see  Item  B>  Superstructure  for  boom  damaged 
All  boat  davits  are  out  of  commission,  except  tlie  forward  starboard 
davit  wliich  is  operable.  The  forward  davit  of  the  port  after  pair  is 
completely  out  of  its  roller  track.  The  after  davit  of  this  pair  is  dis¬ 
torted  (photos  1962-6,  1904-10,  1922-3,  4,  1882-6,  1922-7,  1882-7, 
1922-6,  1959-9,  10,  pages  127,  128,  129,  130,  131,  132,  123,  134,  135 
and  136).  Continued  rolling  of.  tlie  ship  undoubtedly  would  have  had  a 
disastrous  effect  on  the  damaged  port  after  davits  and  associated  deck¬ 
house  strucbire.  Damage  to  miscellaneous  equipment  exposed  to  air 
blast  is  as  follows: 

1.  Bow  lookout  chair  demolished  and  hawse  pipe  covers  blown 
overboard. 

2,  Telephone  handset  ripped  out  of  box  on  forecastle. 

3,  Potato  locker  on  upper  deck  at  frames  20-23  severely 
dished  on  all  sides, 

4.  Hold-down  bolts  on  starboard  forward  oeck  winch  failed 
due  to  depression  of  the  deck  in  way  of  the  winch  foundations  (photos 
1960-2,  1882-9,  pages  112  and  137). 

5.  No.  5  cargo  winch  capstan  shaft  bent. 

6,  Hold-down  bolts  of  ventilator,  frame  55,  upper  deck,  star¬ 
board,  sheared  off  and  ventilator  blown  overboard.  Hold-down  bolts 
loosened  on  port  ventilator  (photos  1817-10,  2101-10,  pages  106  and 
110). 

7,.  Fire  hose  at  station  01-29-2  cut  off  at  plug  and  hose  rack 

bent. 
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8.  No.  3  davit  controller  box  blown  off  bulkhead. 

9.  Magazine  sprinkler  boxes  distorted  and  glass  broken. 

10.  Life  rafts  blown  about  and  overboard,  or  damaged  by  falling 
debris.  Only  6  good  rafts  remain  out  of  an  original  46. 

11.  Forward  port  boat  boom  knocked  out  of  stowage  bi*acket* 

IS,  All  tep  Side  canvas  ripped  and  torn.  The  three  layers  over 
the  fobwaid  cargo  Mich  were  shredded  and  blown  into  the  hold. 

13.  Paravane  after  hold-down  bands  broken  loose  from  pad  eyes. 

14.  Three  P-500  pumps  demolished  on  deck. 

15.  Four  steel  jacobs  ladders  damaged  beyond  repair. 

16.  Port  side  debarkation  net  ripped  and  torn  beyond  use. 

CThe  starboard  net  remained  Intact). 

17.  Port  6MC  bull  horn  blown  overboard  and  starboard  horn 
demolished;  flood  lights  demolished. 

18.  Spare  40  MM  gun  barrel  boxes  dished  in  on  all  sides. 

19.  TaffraU  long  blown  off  port  side  and  lost. 

20.  Several  stays  and  guys  failed  in  the  turnbuckie  bolt  threads. 

21.  Smoke  generators  on  after  decl^ouse  top  damaged  beyond 
repair, 

22.  Botli  airplanes,  one  on  the  upper  deck  starboard  abreast  the 
after  cargo  hatch  and  the  other  in  the  after  hold,  are  severely  damaged 
by  falling  debris  (photo  1961-8,  11, 1908-1,  pages  138,  139  and  140). 

23.  Two  test  bombs,,  on^  350  lb  and  one  600  ib  were  knocked  clear 
of  their  stowage  eyes  on  the  upper  deck  and  rolled  into  the  depression 
to  port  and  starboard  of  the  forwa^  cargo  hatch  (photos  2086-10, 1930-1 
pages  109  and  111). 
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24.  Pipe  lifelines  are  damaged  (photos  page  141). 

F.  Exterior  Hull,  (above  waterline) 

(a)  Condition  of  exterior  hull  plating  and  causes  of  dsmagt. 

The  exterior  hull  is  essentially  undamaged  exc^t 
for  a  set  of  buckles  in  the  starboard  shell  between  Iranis 

48  and  slight  waves  in  tlie  plating  near  frame  SO.  The  buckles  at  frames 
45 extend  from  the  upper  deck  to  below  the  waterline  ^ctos 
6,  10,  pages  27  and  142).  These  buckles  are  associated  with  the  failure 
of  the  ships  girders  as  the  upper  dock  dished  and  IcngitttdinBl  girders 
distorted  in  this  area.  The  cause  of  the  damage  was  the  air  blast  load¬ 
ing  of  the  upper  deck  and  vertical  surfaces/ 

(b)  Condition  of  exterior  hull  fittings  and  causes  of  damage. 

Boat  booms  aud  l^t  hull  fittings  are  damaged  by 

the  air  blast. 

(c)  Details  of  any  Impairment  of  sheer  strake. 

The  starboard  shell  plate  is  buckled  between  fraines 
45  and  48.  The  sheer  straxe  has  two  buckles  at  this  location  whidi  are 
about  1-1/2  and  3 -inches  deep. 

(d)  Condition  of  side  armor. 

Not  Applicable. 

G.  Interior  Compartments  (above  w.l,), 

(a)  Damage  to  structure  and  causes. 

In  the  forward  cargo  hatch  area,  the  starboard  side 
of  the  main  deck  is  dished  ^proximateiy  6 -Inches  (photos  1907-5,  1891- 
3,  1817-12,  1907-8,  9,  2086-4,5,8,  2101-1,  2,  4,  5,  pages  18,  21,  143, 

144,  146,  146,  147,  148^  149,  150,  151  and  152).  Stress  patterns  are 
clearly  indicated  in  paint  cracking  photos  1889-1,  1891-10,  11,  12, 
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2156-1,  2,  pages  163,  154,  166,  156,  167  and  158).  The  port  side  has 
negligible  dishing.  This  area  was  shielded  by  the  semi-structural 
port  longitudinal  bulkhead  of  the  hatch  opening.  The  bulkhead  is  dished 
outboard  approximately  lour  Inches  (photos  1817-12,  2101-5,  6,  1960-6 
pages  143,  162,  169  and  160). 

The  liist  platform  deck  to  port  and  starboard  of  the  foirward 
cargo  hatch  is  dished  approximately  three  inches  (photos  1907-5,  6, 
pages  18  and  19).  The  hatch  edge  longitudinal  girders  are  deflected 
at  the  main  deck  level,  starboard  and  at  the  first  platform  level  port 
and  starboard  (photos  1907-6,  6,  1891-2,  S,  2101-1,  6,  pages  18,  19,  20, 
21, 149  and  162).  Deflection  cf  these  girders  severely  strained  the 
web  columns  at  bulkheads  40  and  66  and  caused  web  buckling  in  both 
columns  and  girders  (photos  1907-6,  6,  1891-2,  3,  2086-8,  2101-1,  6, 
1800-8,  2086-2,  1890-9,  12,  1907-10,  2086-3,  2171-11,  pages  18,  19, 

20,  21,  148,  149,  152,  161,  162,  163,  164,  166,  166  and  16T)l  At  bulk¬ 
head  66,  starboard,  the  welded  connection  of  the  column  to  the  msdn 
deck  is  cracked  at  thfr  flange  and  web  (photos  1890-8, 2686-2,  pages 
161  and  162).  Bulkhead  40,  between  the  main  and  iip^r  deck  is  dished 
forward  (photo  1903-3,  page  168).  Intermittent  welds  on  stiffeners 
on  the  forward  side  are  fractured  4>hotos  2086-6,  pa^  169).  De¬ 
flection  of  the  upper  deck  ai^oand  frame  27,  port  ^  stairboard,  re¬ 
sulted  in  distortion  of  bul^ead  27  between  the  main  and  upper  decks 
and  severely  strained  the  port  and  starboard  web  columns  on  the  after 
side  of  the  bulkhead  (photos  2171-9, 10,  pages  170  and  171).  Distortion 
of  deck  beam  brackets  at  the  shell,  port  and  starboard,  is  general. 

This  effect  is  most  severe  in  the  cargo  Imtch  area  but  extends  for¬ 
ward  to  bulkhead  27  (photos  1907-8,  7,  1890-11,  7,  2101-3,  pages  144, 
172,  173,  174  and  175.  Damage  to  interior  bul&eads  on  the  main 
deck  is  superficial.  Bulkhead  59,  starboard,  is  buclded  adjacent  to 
the  passageway  longitudinal  bulkhead,  and  in  compartments  B-lOl-E 
and  B-102-L. 

Interior  damage  in  the  after  cargo  hatch  area  is  similar 
but  much  lighter  thau  the  forward  damage.  The  main  deck  to  star¬ 
board  of  the  cargo  hatch  is  dished  a  maximum  of  1-inch.  The  star¬ 
board  hatch  edge  girder  is  deflected  downward,  (photo  1907-12, 
page  23,  and  is  buckled  adjacent  to  the  supporting  columns  at  bulk¬ 
heads  108  and  124.  The  column  webs  are  buckled  slightly.  Weld 


SECRET 


USS  CRITTENDEN  (APA77) 
Page  39  of  147  Pages 


failures  occurred  under  the  main  deck  In  way  of  column  web  buckUog 
(photos  1908-6,  7,  pages  176  and  177).  The  semi -structural  longitudLaal 
bulkhead  between  the  main  and  upper  decks  at  the  port  edge  of  the  cargo 
hatch  Is  slightly  dished  outboard.  Bulkhead  124,  between  the  main  and 
upper  decks,  is  dished  aft  approximately  six  Inches.  The  stiffeners  are 
tripped.  The  centerline  stiffener  is  pulled  away  from  its  Initermittent 
welds  along  the  upper  third  of  its  Imsgth  (photo  19C^-2,  page  178)* 

In  the  main  deck  troop  berthbsg  space,  frames  124  to  1S5,  the 
port  stanchion  (d/V'  Oj:).  pipe)  is  beat  aft  spproxlTnately  l-l/4-laehe8, 
(photo  1908-9,  page  179),  and  the  starboard  stanchion  bent  aft  ai^roxl- 
mately  2-1/4 -Inches.  The  top  and  bottom  connecUons  of  the  stiadhlOBS 
are  InUct.  In  the  troop  washroom  on  the  main  deck.  The  starboard  bulk 
head  is  dished  approximately  3/8  of  an  in^  between  frames  164  and  1S8. 
The  longitudinal  bulkhead  of  the  starboard  main  deck  passageway  is 
severely  dished  Inboard  between  frames  100-110  and  116-122,  with  the 
most  severe  dishing  in  the  after  section.  On  the  Inboard  sicte  of  this 
bulkhead  eleven  of  the  fifteen  beam  brackets  under  the  upper  deck  are 
slightly  buckled. 

(b)  Damage  to  joiner  bulkheads  and  causes. 

Damage  to  Joiner  bul^eads  is  moderate  except 
in  the  bridge  structure  and  occurred  primarily  in  main  deck  areas 
expo&ed  to  the  blast  that  entered  the  cargo  hatches.  This  damage 
is  confined  to  the  port  side  In  way  of  the  ships  office,  alt,  and  the  port 
X  ]^^eway,  forward. 

(c)  Details  of  damage  to  access  closures  and  fittings* 

Except  for  cargo  hatch  covers,  damage  to  interior 
closures  and  fittings  other  than  those  In  joiner  bulkheads  is  negligible. 

In  the  after  cargo  hatch,  the  three  after,  main  deck,  pontoon  type  hatch 
covers  were  blown  Into  the  hold  photos  1907-12,  1908-5,  pages  23  and 
180).  The  forward  pontoon  is  severely  dished  but  remains  in  place 
(photo  1907-11,  page  22).  The  two  starboard  hinge  pins  are  bent  and 
all  four  hinge  pads  are  pulled  out  of  their  welds.  The  strongbacks 
18*'  X  7-1/2"  I-beam,  3/8"  web  and  1/2"  flange,  were  blown  from  the 
upper  deck  level  and  landed  in  the  hold,  A  typical  shear  failure  at 
the  end  of  a  strongback  is  shown  in  photo  1908-4  on  page  181.  Typical 
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damage  to  haich  battens  la  shown  in  photo  1907‘*S  on  page  188. 

(d)  Condition  of  equipment  within  compartments. 

Berths  and  lockers  are  disarranged  in  both  the 
forward  and  after  main  deck  cargo  hatch  area  (photos  2086 -5>  2101-1, 
and  2,  pages  147,  149  and  160).  Disarracgement  of  berths  Is  general 
in  after  troop  berthing  spaces  on  the  main  deck  and  below  (photo 
1908-12,  page  18S).  Lighting  fixtures  in  the  forward  cargo  hatch  area 
have  damaged  supports,  but  light  glides  and  bulbs  are,  in  general,  un*' 
broken.  Special  equipment  (diesel  generators,  electric  panels,  etc.), 
located  in  the  forward  hold  was  damai^  by  falling  hatch  covers  and 
strongbacks  ^otos  1960-6,  1901-1,  3,  4,  pages  184,  196,  192  and  18S^ 

An  airplane  in  tlie  after  hold  wae  damaged  in  a  similar  fashion  (photo 
1961-11,  1P08-1,  pages  1S9  and  140). 

(e)  Evidence  of  fire. 

There  is  no  evidence  of  fire.  ■ 

(t)  Damage  in  way  of  piping,  cables,  ventilation  ducts,  etc.. 

Damage  to  cable  and  piping  is,  in  general,  slight. 

It  consists  of  distortion  in  way  of  dished  decks.  On  the  fire  and  flushing 
system  some  pipe  flanges  are  separated  ^oto  2086-3,  page  166).  On 
the  main  deck,  starboard,  in  way  of  the  forward  cargo  hatch  ventilation 
ducts  are  collapsed  and  the  seams  are  opened  (photos  2086-5,  2101-1, 

4,  pages  147,  149,  150  and  151).  On  the  first  platform  lev^  the  damage 
is  less  and  principaily  confined  to  separation  of  duct  joints  (photos 
1907-7,  2086-7,  pages  172  and  186).  Similar  damage  to  ventilation 
ducts  occurred  in  the  after  cargo  hatch  area. 

(g)  Estimate  of  reduction  in  watertignt  subdivision  habit¬ 
ability  aid  utility  of  compartments. 

There  is  no  reduction  in  watertight  subdivision. 
Habitability  and  utility  of  compartments  exclusive  of  the  cargo  hatch 
areas  is  temporarily  slightly  reduced.  Habitability  of  cargo  hatch 
area  berthing  spaces  is  temporarily  reduced  due  to  vejiUlation  duct 
damage. 
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H.  Armor  Decks  and  MlsceUsoeoiis  Armor. 

Not  Applicable. 

I.  Interior  Compartments  (k^Iow  w.l.). 

(a»  b  i  c)  Damage  to  struetoral  sad  Joinsr  hnlkheerts^  seceee 
closures  and  causes. 


No  structural  damage  occurred  below  ^ 
except  to  No.  1  uptake  in  tbe  fmrwmrd  maehtoery  ^^peee.  Wek&d  eeaaMi 
were  fractured  where  the  vertical  eectloa  rises  from  ^  bo&er. 

These  seams  were  rewelded  and  the  boiler  dtt  satisfactorily. 

Dsmrge  to  this  uptake  is  believed  to  have  been  due  to  blast  pressure 
coming  down  the  stack. 

(d)  Damage  to  eqiuipmeat  within  compartmeato. 

No  damage  to  msi^iiiery  or  e^Bj^jmasad  tjecerred 
except  that  both  smoke  periscope  mirror  holders  In  the  engine  rooBSS 
fractured  at  the  aluminum  welded  lointe.  Ektuipment  stow^  in  both 
holds  was  damaged  by  falling  hat^  poidoons  juid  stroxiltti^^ 

(e)  Flooding. 

« 

No  flooding  occurred. 

Damage  in  way  of  piping,  cables,  ventilation  ducts^  etc.. 
No  damage. 

(g)  Estimate  of  reduction  In  watertight  subdivision,  habit¬ 
ability  or  utility  of  spaces. 

No  reduction  In  watertight  subdivision,  hahitability 

or  utility. 

J.  Underwater  Hull. 

No  damage  is  known  to  have  occurred  to  aniy  part 
of  the  underwater  huU,  rudder,  struts,  propeller  shafts,  or  stern  tubes 
stuffing  glands  except  in  way  of  the  starboard  shell,  frames  At  to  48, 
where  the  plating  is  buckled. 
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No  dMOSCO* 


K.  TftiikA. 


L.  Flooding, 


No  floodlfig  oecorrod  in  thin  ship. 

M.  V«xitii«ttoB  (ozelunivo  ct  blowers). 

^  Damafi  to  ventUattoa  <hieta  and  cauaea. 

Damage  to  rentllatlflii  doeta  la  aevere  in  the  ioriNffd 
and  after  cargo  hatch  arena.  The  moat  ezteaaivt  damage  oeeura  on 
the  main  deck  le^l,  abreaat  the  starboard  aide  of  the  forward  cargo 
hat^.  dphotoB  2086-5,  2101-1,  2,  4,  1007-7,  2088-7,  pages  147,  148, 

160,  151,  172  and  185).  On  the  upper  deck  at  frame  55,  the  starboard 
vealilator  hold  down  boUa  sheared  off  and  the  ventilator  was  bUnm 
ovezboard;  M  p(^  ve^Uito,  ogpoai^  auttered  looeeniag  of  hold 

Evidenoe  that  the  veatilatton  STStem  condocted  heat, 
blast,  fire,  or  smoke  below  decks. 

« 

None. 

(c)  Evidence  that  venUJaUan  ducts  allowed  progressive 

flooding. 

No  flooding  occurred. 

(d)  Constructive  criticism. 

'  V 

No  comment. 

N.  Ship  Control.  ^ 

(a)  Damage  to  ship  control  stations  and 

Damage  to  pilot  house  instruments  is  slight  although 
the  forward  face  of  the  pilot  house  is  severely  dished  by  direct  esqposure 
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to  ilr  bl»8t  (ftkc^os  1905-10»  1^58-4,  pages  66  sad  68).  'Hiere  is  no 
dsmsge  to  e^Upment  in  the  chart  room,  although  the  forward  and 
port  buUcheads  are  damaged  (photo  ld06*6,  page  186).  The  secondary 
conning  station  located  on  the  signal  bridge  level  forward  o<  die  aftw 
stack  suffered  severe  damage  due  partly  to  air  blast  and  partly  to  the 
Si^lnch  searchlight  which  was  blown  off  the  port  side  cl  the  forward 
stacks  (jplioto  19M<-6,  page  62).  Oyro  repeaters,  port  and  starboard, 
were  ^own  overboard  from  the  navigating  bridge  wings  and  from  the 
signal  bridge.  The  CIC,  gyro  compass,  and  Interior  commupicaUaiia 
e^dpment  eiqpeara  to  be  in  satisfactory  conditiQn.  The  steering  gwr 
was  not  affacted. 


(b)  Constructive  criticism  of  ship  control  systems. 


The  aecondary  conning  station  en  ^  aignel  bridge 
level  should  be  provided  with  a  splinter  proof  shield  autticient  to  pro¬ 
tect  instruments  and  personnel  from  blast  and  pressure  effects. 


Fire  Control. 

(a)  Damage  of  fire  control  stations  and  cauaea. 


The  fire  control  station  on  the  signal  bridge  is 
nearly  100  percent  operable  except  for  possible  severance  of  elec¬ 
tric^  connections  with  other  control  stations.  The  port  40MM  director 
on  the  after  deckhouse  top  is  inoperable  due  to  severe  aftward  tilt 
of  the  director  tub  foundations  (photos  1961-10,  1906-10,  pages  84  and 
126). 

(b)  Constructive  criticism  of  location  and  arrangement 
of  stations. 


The  commanding  officer  states  that  the  forward 
lire  control  station  on  the  signal  bridge  is  considered  tc  be  in  the 
best  available  location,  particularly  from  an  AA  point  of  view  but 
that  the  present  etati<m  could  be  greatly  inmroved  by  installation  of 
an  inverted,  curved  shield  streamlined  with  the  suiroundlng  structure, 
for  protection  to  personnel. 
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P*  AmmoBlUon  Behavior. 


(a)  Ready  service  ammunliion,  location,  proteeli^,  bt** 
havlor  under  heat  and  blest. 

No  damage  occurred  to  ready  service  boxes  or  to 
ready  ammunition.  Several  40MM  cartridges  were  knocked  out  of 
stoarifa  clips  in  gun  tuba. 

0))  Magazines;  location,  protection,  forces  involved, 

behavior. 

Ho  damage  occurred  to  ammunition  in  eloping 
rooms  or  magazines.  Two  teat  bombs  exposed  on  the  upper  teok  by 
the  forward  cargo  hatch  wei^  blown  from  tlieir  temporary  moorings 
but  were  otherwise  tmdamaged. 

(c)  List  of  stowages  which  are  insufficiently  protected 
and  ettecta  cm.  ship  survival  of  explosion  of  each  stowage. 

None. 

Behavior  of  gasoline  stowage. 

No  damsge  occurred. 

Q.  Ammunitton  Handling. 

(fi)  Condition  end  operability  of  ammunition  basidling 

The  5*inch  ammunition  hoists  are  operable. 
Passing  Scotties  are  operable  in  all  magazines.  No  damage  is 
known  to  have  occurred  to  any  ammunition  handling  device. 

(p)  Evidence  that  any  ammunition  handling  device  contri¬ 
buted  to  passing  of  heat  fire,  bl^,  or  flooding  water. 

No  evidence  was  founa  that  devices  permitted  heat, 
fire,  blast  or  water  W  pass. 
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(c)  CoriEtr active  criticism  of  design  and  construction  ot 
ammunition  iiandling  devices. 

No  commeiit. 

K.  Strength. 

(a)  Permanent  liog  oi  sag. 

No  evidence  exists  or  any  hog  or  sag. 

(fc)  Shear  strains  in  hull  plating. 

The  starboard  shell  plating  is  severely  wrinkled, 
frames  4f/-48,  iroin  the  upper  deck  to  below  the  v/ater  (photos  lOQ-l-S; , 
9,  pages  27  and  28) T 

(c)  Evidence  of  transverse  or  racking  strains.  ' 

Due  to  the  fact  tiiat  the  ship  received  the  air  blast 
on  the  port  ??.de  forward,  there,  is  possibility  &at  wrinkling  of  the  star¬ 
board  she)!  plating  is  due  to  compressive'  stress.  It  appears,  however, 
that  this  wrjjnklir;g  -,ls  associated  with  the  reduction  in  the  strengTi  at 
the  forward  quartf;^r  pdint  due  to  the  damaged  decks  and  longitudinad. 
girders  in  way  of  the  forward  cargo  hatdh  at  the  upper,  main,  and  first 
piattorm  deck  levels, 

(d)  Details  of  locol  failures  in  way  of  structural  discon¬ 
tinuities.  J-' 

in  way  of  the  forward  cargo  hatch,  the  upper.'  deck  is 
dishel  20-inches,  starboard,  and  16-lnches,  port.  The  main  deck  and 
first  piatfo.rm  in  tiiis  area  sxe  similarly  dished,  Ihi-ough  less  severely. 
The  forward  cargo  hatch  longitudinal 'girders  are  spread,  tilted,  and 
se^^ereiy  deflected,  The  woo  columns  at  the  .girder  ends  are  severely 
strained,  Sinular  damage  to  a  lesser  degree.,  occurs  in  wa.y  of  ihe  after 
carv.  hatch.  : 

(e)  Evidence  of  panel  deflection  under  blast, 

'  The  most  outstanding  example  of  panel  deiieciion  in 
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this  ship  occurs  in  damage  to  bulkhead  i39,  the  forward  face  of  the 
bridge  structure  (photos  1960-3,  2102-2,  pages  29  and  32),  Dishing 
of  weather  bulkheads  facing  forward  is  severe,  but  diminishes  in 
magnitude  toward  the  after  part  of  the  vessel.  Dishing  of  weather 
bul-kheads  facing  to  port  and  starboard  is  general.  In  some  locations 
it  is  nearly  as  severe  on  the  starboard  side  as  on  the  port.  The  longi  - 
tudinal  bulkheads  in  the  main  deck  passageways  are  dished,  more 
severely  on  the  starboard  side  than  on  trie  port. 

(f)  Turret,  machinery  and  gun  foundations. 

Main  and  auxiliary  machinery  foundations  were 
undamaged.  Gun  foundations  were  undam.aged. 

S,  Miscellaneous. 

Paint  damage  is  confined  principally  to  areas  facing 
forward  and  to  port  and  diminishes  in  severity  from  forward  to  aft 
and  from  the  topmast  down  to  the  waterline.  Scorching  is  more  pre¬ 
valent  than  blistering  (photos  1960-12,  1817-8,  pages  187  and  188). 

The  entire  port  side  shows  signs  of  change  hi  the  color  of  the  paint. 

A  section  of  bulkhead  was  cut  from  the  upper  deck  bulkhead  frame  2f 
port  and  sent  to  Naval  Material  Laboratcry  for  analysis  of  paint.  The 
white  numerals  on  the  port  bow  and  the  yellow  frame  numbers  along 
the  port  side  are  obliterated.  A  few  athwartship  surfaces  facing  aft 
have  scorching  about  one  foot  inboard  from  tlie  port  side.  General 
effects  of  paint  scorching  are  shown  in  photos  1960-12,  1817-8,  pages 
187  and  188, 

No  maniia  lines,  cables,  wires,  canvas  or  other  equipment 
is  burned.  Fire  hoses  are  darkened  and  frayed.  Monila  rope  appeared 
dried  out  and  wire  rope  boat  falls  appeared  to  have  had  all  tlis  grease 
dried  cut  by  the  heat. 

The  commanding  officer*s  comments  on  heat  effects  to 
paint  is  as  follows: 

Oil  based  paint  appeared  to  be  burned  off  more  than 
any  other.  White  enamel  held  up  satisfactorily;  it  was  only  necessary 
to  wipe  off  the  soot  and  the  painted  bow  numerals,  for  which  this  paint 
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was  used,  were  as  good  as  new.  Paint  with  a  plain  white  base  used  for 
numerals  on  frames,  wasbu.rn<?d  off.  This  was  also  used  on  the  draft 
numerals.  Anchor  black  appeared  as  if  the  heat  had  melted  some  of 
the  tar  base. 


The  yellow  chromute  was  buimed  off. 

Red  iron  oxide,  and  ships  own  mixed  red  lead  held  up 
well  when  used  as  paint,  j.he  parts  of  the  deck  on  v;hlch  these  were 
used  lost  the  top  blue  gray  ueck  paint  from  tlie  heat,  leaving  only  the 
red  iron  oxide  and  red  lead  underneath. 

A  maximum -minimum  thermometer  on  the  upper  deck  for¬ 
ward  registered  a  temperature  of  95®,  indicating  that  the  duration  of 
the  flash  heat  was  too  short  to  influence  this  instrument. 
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TECHNICAL  INSPECTION  REPORT 
SECTION  n  «  M/.CHINERY 
GENERAL  SUMMARY  OF  MACHINERY  DAMAGE 
I.  Target  Condition  After  Test. 

(a)  Drafts  after  test;  list;  general  arsEiS  of  i:looding>  sources. 

No  data  taken  by  machinery  group. 

(b)  Structural  damage. 

The  outer  casings  of  both  stacks  were  badly  crushed* 
The  inner  casing  of  the  after  stack  was  considerably  dished  and  was 
torn  open  on  the  f  orward  side.  Supports,  both  internal  and  external, 
of  the  after  stack  failed,  leaving  the  stack  in  place  but  In  a  pre¬ 
carious  position.  Nos.  2  and  4  (port)  Welin  davits  received  severe 
structural  damage. 

(c)  Other  damage. 

No.  1  boiler  casing  seams  were  opened  at  the 
top  where  the  boiler  casing  is  welded  onto  the  uptake.  Both  smoke 
periscope  sight  reflecting  units  were  ruptured.  The  after  stack 
was  severely  damaged.  There  was  moderate  damage  to  the  uptakes. 

The  forward  starboard  cargo  winch  was  tom  loose  from  its  foundation. 
The  port  Welin  davits  (nos.  2  and  4)  were  severely  damac^  structurally. 
The  electric  ccmtr oiler  of  No.  3  Welin  davit  was  tom  loose  from  the 
bulkhead.  The  starboard  side  of  the  firemaln  loop  was  opened  and 
three  places  Joht  below  the  upper  deck.  There  was  a  large  amouzd 
of  scattered  minor  dama^  to  piping,  ^ectric  drinking  fountains,  etc.. 

IL  Forces  Evidenced  and  Effects  Noted. 

(a)  Heat. 

Paint  on  the  port  side  of  exposed  machinery  was 
badly  scorched  and  blistered. 
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(b)  Fires  and  eatplosions. 


1 


No  evidence. 

(c)  Shock. 

No  evidence. 

(d)  Pressure. 

Blast  pressure,  and  the  whipping  motion  of  the  ship 
following  the  blast,  are  believed  to  have  caused  all  of  the  damago  to 
machhiery.  The  blast  came  from  Lhe  port  side. 

(e)  Effects  apparently  peculiar  to  the  atom  bomb, 

A  blast  pressure  of  this  magnitude  is  apparently 
peculiar  to  the  atom  bomb. 

ni.  Effects  of  Damage. 

(a)  Effect  on  machinery  and  ship  control. 

Both  boilers  could  have  continued  in  operation 
with  an  estimated  reduction  in  efficiency  of  50%  forward,  25%  aft, 

#1  boiler  was  repaired  by  the  ship's  force  in  about  2  hours  and  is 
now  fully  operable.  The  after  stack  was  seriously  weakened  and 
would  pr<d)ably  have  fallen  over  if  heavy  weather  had  been  encountered. 
In  which  case  maximum  load  on  the  after  boD.er  would  be  reduced  to 
50%  or  less  of  normal.  Damage  to  the  iiremain  considerably  lessened 
the  effectiveness  of  this  system.  Three  of  the  four  Welin  davits  were 
male  incqperable  and  two  are  believed  to  be  beyond  repair.  This 
reduces  the  ability  of  the  vessel  to  lower  boats  by  75%. 

(b)  Effect  on  gunnery  and  fire  control. 

No  comment. 
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(c)  Effect  on  water-tight  integrity  and  stability. 

No  comment. 

(d)  Effect  on  personnel  and  habitability. 

It  is  estimated  that  there  would  have  been  few  if 
any,  casualties  among  personnel  below  decks.  Habitability  was 
slightly  reduced  temporarily  by  damage  to  piping  and  the  general 
disarrangement  of  the  ship. 

(e)  Total  effect  on  fighting  efficiency. 

Damage  to  the  Welin  davits,  reduc.lng  the  vessel*s 
ability  to  lower  boats,  would  seriously  reduce  her  efficiency  as  a 
transport  in  certain  tactical  situations.  It  is  to  be  noted  that  if  the 
ship  had  her  normal  complement  of  boats  aboard,  many  of  these 
would  have  been  wrecked.  It  is  estimated  that  maximum  speed  was 
reduced  to  about  0  knots  for  2  hours,  and  that  after  temporary  repairs 
to  the  forward  boiler  speed  could  be  built  up  to  about  13  knots  (16 
knots  is  designed  speed).  It  is  estimated  that  approximately  26  days* 
work  at  a  shipyard  would  be  required  to  restore  all  machinery  to 
normal  operating  condition , 

IV,  General  Summary. 

The  CRITT  END  SN  was  apparently  near  the  edge 
of  the  letlial  range  of  this  type  of  attack  for  vessels  of  her  type.  A 
slightly  greater  amount  of  damage  to  the  boilers  and  stacks  would 
have  Immobilized  the  vessel. 

V,  Preliminary  Recommendation. 

Stacks  shoi\ld  be  made  more  resistant  to  blast 

pressure. 

V 

Piping,  especially  main  lines,  should  be  so  located 
that  it  is  not  likely  to  be  (Uunaged  by  deflection  of  decks  and  bulkheads. 
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DETAILED  DESCRIPTION  OF  MACHINERy  DAMAGE 


A.  General  Description  of  Machinery  Damage. 

(a)  Overall  condition. 

BoUer  number  one  was  damaged  but  co aid 
repaired  by  the  shipU  force  within  two  hours.  Both  stacks  were 
damaged,  ute  after  one  severely.  However,  in  an  emergency  l  oth 
boilers  could  have  been  steamed  with  some  reduction  in  efficiency. 
There  were  three  failures  in  the  flremain  at  flanges,  and  numerous 
failures  in  piping  connected  to  the  flremains.  The  latter  are  of  only 
local  significance.  All  Welin  dav-  s  except  number  one  were  severely 
damaged. 


(b)  Areas  oi  major  damage. 

Major  damage  was  confined  to  areas  where  the 
direct  effect  of  the  Mast  pressure  could  be  felt.  Damage  below  decks 
was  minor  except  for  the  firemain  on  the  main  deck  starboard,  and 
this  damage  was  caused  by  deflection  of  the  deck  overhead  by  the 
blast  pressure. 

(c)  Primary  ca^se  of  damage  in  each  area  at  major  damage. 

All  significant  damage  was  caused  by  blast  pressure. 
Damage  to  the  firemain  was,  in  most  cases,  caused  by  deflection  of 
decks  imd  bulkheads  resulti^  from  the  blast  prei^ure, 

I.'  '  ■ 

(d)  Effect  of  target  test  on  overall  operation  of 
machinery  plant. 

Both  boilers  couW  have  continued  in  Operation  with 
an  estimated  reduction  in  efficiency  of  50%  in  the  .forward  boiler  and 
25%  aft.  Boiler  number  one  could  have  been  repaired  to  restore  full 
operation  in  approximately  two  hours.  The  after  stack  was  seriously 
weakened  and  might  have  fallen  over  If  heavy  weather  had  been  en- 
counteresd.  Otherwise,  operation  of  the  after  boiler  could  be  continued. 
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ThezNd  might  have  been  some  personnel  casualties  In  the  engtnerooms 
because  of  blast  pressure  coming  through  light  englneroom  doors*  H  Is 
estimated  that,  under  war  conditions,  the  ship's  force  could  make 
temporary  repairs  to  number  one  boiler  in  about  two  hours  and  to  the 
flremain  and  after  stack  within  48  hours.  Three  of  the  four  Welln  davits 
are  Inoperable.  One  of  them  could  be  repaired  by  a  tender  In  about 
four  days,  the  other  two  are  beyond  economical  repair, 

B.  BoEers. 

(a)  Air  Casings. 

BoEer  #1  -  The  vertical  S'^ams  on  the  starboard 
forward  and  starboard  after  corner  of  the  outer  casings  were  spilt 
apart  at  the  upper  edge  of  the  casing  (where  it  is  welded  onto  the 
uptake),  the  splits  being  about  4"  long  and  about  J/4"  wide  at  the 
upper  end.  The  welded  seam  around  the  top  of  the  casing.,  where  It 
joijEs  the  uptake,  was  evidently  piEled  apart  slightly,  as  a  smaE  amount 
of  smoke  came  through  this  seam  all  around  the  casing  when  the  boEer 
was  first  lighted  off  after  the  test.  As  the  boiler  heated  up,  this  seam 
closed  by  ejqpanslon  of  metal  and  the  flow  of  smoke  ceased*  The  ship's 
force  welded  the  splits  in  the  casing. 

BoEer  #2  -  No  damage  to  casing, 

(b)  External  Fittings. 

Both  smoke  periscopes  faEed  at  the  reflection 
unit  where  the  periscope  shaft  leaves  the  boEer  casing  and  is  bent 
through  90*  to  the  vertical.  This  is  an  aluminum  casting  with  a 
threaded  boss  at  each  end,  a  mirror  In  the  middle,  and  a  piece 
of  1/8^^  glass  plate  mounted  in  the  top  boss.  Blast  pressure  blew  out 
these  bosses.  ^  The  periscope  of  #1  boEer  had  the  boss  broken  aU  the 
way  around.  That  ^  #2  boEer  had  the  boss  broken  about  1/3  cf  the 
way  around  the  perijjhery.  The  glass  plates  were  undamaged.  At  Uie 
point  of  rupture  the  aluminum  is  aJ^out  1/8"  thick. 

.  •  (c)  Fuel  OE  Burner  Assemblies. 

No  damage, 

■ 
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(d)  Brickwork  and  Fumactis. 


No  dimage. 

(e)  Steam  and  Water  Drume  and  Headers. 

No  damage. 

(f)  Tabes. 

No  damage. 

(g)  Foundations. 

No  damage. 

(ja)  Stacks  and  Uptakes. 

Forward  stack  and  uptakes  -  The  outer  stack  csudng 
was  badly  bent  and  crushed  in.  (See  ohoto  1878-6;  page  47).  Tbis  does 
not  affect  operation.  l%e  inner  casing  is  undamaged.  The  inner  and 
outer  carings  of  die  uptakes  are  braced  by  staybolts.  Near  the  bottom 
of  the  uptake  there  were  a  number  of  holes  in  the  inner  casing.  These 
holes  aig)ear  to  have  been  tom  in  the  casing  by  the  sts^^bolts  during 
vertical  relative  motloii  between  inner  and  outer  uptake  casings.  Six 
holes  loiiod  in  the  starboard  side  of  this  casing  and  three  in  the 
after  side.  These  hcdes  are  1/2"'  to  3/4"  in  diameter,  it  is  probable 
that jsUnite?  hols?  cocist  up  the  coining  in  areas  inaccessible 

XOF  m^pvcoQue 


After  stack  and  uptakes  -  The  after  stack  has  a 
tear  in  the  outer  easing  at  bottom  of  the  access  door  (forward  end  of 
stack,  reached  from  anperstmeture  deck)  extending  about  3  feet  around 
toe  stack  to  starboard  ef  toe  door  opening,  and  about  4  inches  to  port. 
$3ee  photos  1878-4,  5;  pages  bd  wd  51.)  From  tots  potot  toe 
outoT  easing  is  flattened  end  poitoed  in  against  the  inner  casing  across 
toe  mtire  forward  end  of  toe  stack  almost  up  to  Its  top.  The  sides  and 
after  end  of  the  outer  stack  casing  are  badly  crumpled  and  bent,  and 
tone  are  oeveral  small  tears.  A  number  of  stays  and  braces  inside 
toe  outer  stack  casing  are  broken,  some  are  bent.  photo  1878-7; 
page  53). 
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The  galley  smoke  stack  is  a  12^'  brass 
passing  up  between  the  inner  and  outer  casings  ctf  the  after  stack* 

It  was  broken  apart  at  the  forward  aide  in  a  horisontal  line  about 
six  feet  above  the  main  deck,  the  rupture*  extending  about  half-way 
around  the  pipe.  Above  this  rupture  the  pipe  was  flattened  Ua 
ntioat  at  Its  length,  the  walla  of  the  pipe  being  now  about  two  lachee 
apart.  The  steel  atmospheric  exhaust  pipe,  outboard  of  ^  gaUey 
smokepipe  and  against  the  outer  stack  casing,  was  not  damaged* 

There  is  a  tear  in  the  Inner  eaabig  ^out  16*^ 

Imig  azbd  about  8**  wide  at  the  widest  point,  with  its  axis  bcwteoi^* 
This  tear  ia  about  3*  above  the  auperstrueture  deck  on  the  forward 
aids  of  the  casing,  somewhat  to  p^  of  the  centerline*  It  was  ap* 
parently  caused  by  the  outer  casing  and  galley  smokepipe  being  pu^md 
against  it. 


in  the  uptakes  of  #2  boHsTiWim  hdes  slia&ar  to 
those  described  above  for  #1  uptake  were  fonnd.  TIamt  were  di  on 
the  8ta]±oard  side  of  the  uptake  and  were  smaller  than  Ihoas  bi  te 
forward  uptake,  the  largest  being  about  1/2^*  in  dtameter.  Thar* 
may  be  similar  holes  higher  up  in  the  uptakes. 

(i)  General  Notes. 

When  the  crew  evacuated  ^  ship  at  cm 
1  July,  #l  boiler  was  left  with  450  Ibs/sq.  in.  steam  pressure  and  #2 
with  450  Ibs/aq.  in.  hydrostatic  pressure.  When  the  crew  relumed  on 
the  momii^  of  4  July  there  was  no  pri^asure  hc^mr.  Bdler 

#2  was  full  of  water  witii  no  e^/idence  of  leaJnnilEe* 

Boiler  #1  was  tested  hydrcmtatlcally  after  Test  A 
with  results  similar  to  those  before  the  test.  A  wss  lidded  o£t  on 
5  My  and  has  been  in  use  chics  with  m  detects  o^r  thm  th^e  notad 
above.  Boiler  #2  was  lighted  off  ami  tested  \mder  wtaam  ^liilhi^i^ 
in.)  on  11  July.  No  defects  were  found  ctl^  than  ^lose  m/SA  Anam* 

Results  cf  Hydrostatic  tests  on  #2  Boiler. 

Before  Test  A 

Initial  Pressure  450  lbs. 

Time  required  for  pressure  to  drop  100  lbs  -  -  -  -  4  hours 

Time  required  for  pressure  to  drop  to  0  -  *  -  -  •  10  hours 
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Aft0?  T*^st  A 


Initial  c>pes8ure  j60  lbs* 

Time  required  ior  preasure  to  drop: 

6  minutes 
10  minutes 
15  minuteo 
20  minutes 
SO  minutes 
19  hours 

Repairs  had  been  made  on  this  boiler  between 
tests,  such  as  renewing  leaking  gaskets.  All  pressure  leaks  were 
through  leaking  valves. 

_ TestAJutftno  effect  on  the  iwessure  ^erts  of  the 

boilers  on  this  vessel. 

C.  Blowers. 

Undamaged.  All  four  blowens  have  been  qperated 
at  aporoximately  1/2  full  load  since  Test  A. 

D.  Fuel  Oil  fikp^ipment. 

Undamaged.  AH  e({tiipznei^  has  been  operated 
undw  eervice  conditions  idsoe  Teat  A. 

-E.  Boiler  Feedwater  Squlpment. 

Undamaged.  AU  eqpi^ment  has  been  operated  vndsr 
service  conditicms  since  Test  A. 

F.  llsiit  Pr(^ul8lon  hlachinery. 

Undamaged.  The  main  turbines  have  been  operated 
at  no  load  for  five  hours,  and  have  been  used  while  the  ^Up  shined  berth 
since  Test  A.  They  have  been  operated  in  both  direcUons. 
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Q.  Radttctlon  Qtara. 


Not  Apidleil»te« 

H.  Shafting  and  Batrlnga. 

Undamagad.  ShafUng  «Bd  baariaci  w«t«  cliackod 
white  tha  ahlp  waa  undarwa^r* 

!•  T  Syatanu 

Xiadamagad,  AU  aqaipmamt  haa  bean  oparatad 
undar  aaraloa  eoadttim  aim  ODaat  A. 

J.  Condaoaera  and  Ate  EUactora* 

UndamagadU  All  c^daaaara  hiraa  baaa  oparatad 
undar  aarvica  eonditiona  wUh  a  vacuum  of  S[9»l/2'*  alaea  Teat  A» 

K.  Puxnpa. 

Undamagad.  All  puznpa  hava  baaa  oparalad  undar 
aervlca  condlUona  SInca  Teat  A. 

L.  AoadliKry  Oanaratwa  fTsrbliias  ud  Qaara), 

Undamigad*  All  ganaratora  hava  t9m  rparatad 
It  rated  load  ainea  Taat  A« 

M.  Prop^lara, 

Undamaged.  The  propellera  were  checked  white 
tha  ahip  was  underway. 

N.  DiatUling  Plant. 

Undamaged,  The  plant  haa  been  operated  since 
Teat  A  with  the  same  capacity  and  quality  of  water  as  before  tha  teat. 
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O.  Refrigeration  Plant. 


Undamaged.  There  were  numerous  freon  leaks 
before  Test  A.  They  were  not  increased  by  tne  test. 

P.  Winches,  V/indlasses  and  Capstans. 

1.  The  forward  starboard  cargo  winch  was  torn  loose  from 
its  foundation  as  shown  in  photograph  1882-P,  page  137.  All  foundation 
bolts  on  the  right  hand  side  and  two  on  left  hand  side  are  missing. 

2.  It  is  believed  that  the  damage  was  caused  by  the  deck 
being  dished  in  about  three  feet  belo\;’  normal  just  aft  of  this  winch. 
Other  than  the  fact  that  the  foundation  is  ruined,  the  winch  appears 
In  good  condition. 

3.  There  was  no  other  damage  to  equipment  under  this 

heading. 

Q.  Steering  Engine. 

1.  The  wheel  on  after  d  '.k  house  steering  stand  was 
bent  ait  on  the  starboard  side.  Since  the  wheel  was  covered  by  a 
canvas  cover,  it  is  believed  that  this  provided  sufficient  surface 

fo’"  the  blast  to  inflict  the  damage.  It  is  believed  that  had  the  canvas 
cover  not  been  provided,  no  damage  would  have  occurred  to  the 
wheel  as  the  spokes  are  relatively  small  and  offer  comparatively 
little  resistance.  Similar  damage  has  been  observed  on  other  APA's. 

2.  The  steering  engine  was  undamaged.  Both  units  have 
been  operated  from  all  stations  since  Test  A. 

R.  Elevators,  Ammunition  Hoists,  Etc. 

1.  Undamaged,  except  for  davits  (see  below). 

2.  Both  ammunition  hoists  and  the  gasoline  hoist  have 
been  operated  under  service  conditions  since  Test  A. 
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3.  Davit  #2  “  I’he  forward  and  after  heads  were  bent  ait. 
The  after  trackway  is  bent  and  ♦^^wisted  as  shown  in  photograph  1882-7; 
page  133 . 


4.  Davit  #4  -  Both  heads  were  torn  out  of  the  trackway 

and  broken  loose  from  the  strong  back  which  was  thrown  inboard  against 
the  superstructure.  Both  trackways  are  twisted  and  bent.  (See  photo¬ 
graph  1882-6;  page  '  ). 

5.  Davit  #3  -  The  electrical  controller  was  torn  loose  from 
the  bulkhead.  This  prevents  operation  of  the  davit. . 

6.  Davit  #1  was  undamaged. 

S.  Ventilation  (Machinery), 

No  damage  to  machinery,  A  few  vent  sets  ere  in¬ 
operable  because  of  structural  damage. 

T.  Compressed  Air  Plant. 

Undamaged.  The  air  compressor  has  been  operated 
under  service  conditions  since  Test  A. 

U.  Diesels  (Generators  and  Boats). 

No  damage.  The  diesel  generator  and  diesel  fire 
pump  have  been  operated  under  service  conditions  since  Test  A. 

V.  Piping  Systems. 

Damage  occurred  in  the  piping  systems  as  noted  below, 

(a)  Main  Steam, 

No  damage. 

(b)  Auxiliary  Steam. 

No  damage. 
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(c)  Auxiliary  Exhaust. 

No  damage. 

(d)  Condensate  and  Feedwater. 

No  damage. 

(e)  Fuel. 

No  damage. 

(f)  Lub  OU. 

No  damage. 

(g)  Firemain,  sprinkling  and  Water  Curtain. 

1.  A  flanged  connection  in  the  6”  main  in  #1  hold, 
frame  40,  starboard,  parted.  The  deck  to  which  this  section  is 
secured  by  hangers  was  pushed  down  about  18*^  in  this  area.  The 
flange  is  about  4”  aft  of  the  forward  bulkhead.  All  bolts  except 
the  two  at  the  top  were  pulled  and  bent,  the  two  bottom  ones  were 
broken.  The  after  flange  was  bent.  The  four  hangers  aft  of  this 
flange  each  had  the  inboard  bolt  broken.  The  fifth  flange,  about  2 
feet  forward  of  the  expansion  joint  in  the  after  bulkhead  ^  the  hold 
(frame  50)  was  undamaged. 

2,  A  similar  failure  occurred  in  #2  hold,  frame  118, 
starboard,  at  the  flange  just  aft  of  the  forward  bulkhead  of  the  hold. 
This  failure  was  apparently  caused  by  hatch  cover  panels  falling  on 
the  flange.  In  this  case  the  pipe  hangers  aft  of  the  parted  flange  were 
not  damaged. 


3.  In  troop  compartment  C-102-L,  main  deck,  the 
flange  in  the  6*’  main  just  aft  of  the  bulkhead,  frame  140,  starboard, 
failed.  Nothing  fell  on  this  flange  and  the  deck  over  it  is  not  apj  reciably 
distorted.  All  except  the  2  or  3  top  bolts  pulled  loose.  The  after  flange 
was  pulled  away  from  the  forward  o  j  about  3/8^^  at  the  bottom,  and  wais 
bent  and  broken  away  from  the  pipe  at  the  weld.  This  failure  appears  to 
have  been  caused  by  w’hipping  motion  of  the  vessel  after  the  blast. 

SECRET  USS  CRITTENDEN  (APA77) 


Page  60  of  147  Pages 


4.  At  frame  17,  main  deck,  port,  a  screwed  union 
connection  from  the  fire  main  to  a  1  riser  to  the  flashing 
system  was  broken.  This  connection  was  previously  badly  corroded. 

5.  At  frame  40,  port,  first  platforn>  the  flange  of  a 
fireplug  riser  failed.  The  bolts  pulled  loose.  The  flange  was  not 
damaged.  This  is  believed  to  have  been  caused  by  deflection  of  the 
bulkhead  to  which  the  riser  was  strapped. 

• 

6.  A  similar  failure  occurred  at  frame  56,  port, 
main  deck.  In  this  case  the  deck  4  feet  above  the  flange  was  defected. 

7.  There  were  numerous  small  leaks  In  small 
piping  connected  to  the  firemain.  In  most  cases  the  affected  fittings 
were  already  badly  corroded. 

(h)  Condenser  Circulating  Water. 

No  damage. 

(1)  Drain. 

No  damage. 

(j)  Compressed  Air. 

No  damage. 

(k)  Hydraulic. 

No  damage. 

(l)  Gasoline. 

No  damage. 

(m)  Other  Systems. 

1 .  AH  four  diesel  boat  filling  valves,  in  the  vicinity 
of  the  Welin  davits,  main  deck,  failed.  At  #1  station,  frame  84,  starboard, 
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the  1  -1/2  Inch  screwed  nipple  broke  near  the  lower  end  of  the  threaded 
portion.  At  #3  station,  frame  104,  starboard,  the  1-1/2**  s.eel  screwed 
fitting  pulled  off  and  the  valve  was  blown  over  the  side.  At  #2  and  #4 
stations  there  were  small  leaks. 

2.  Screwed  fittings  in  the  diesel  oil  lines  to  the  galley 
ranges  leaked  before  Test  A.  Some  Increase  in  these  leaks  was  noted 
after  Test  A. 


3.  There  were  numerous  leaks  in  hot  and  cold  fresh 
water  piping  throughout  the  ship. 

4.  The  dic^hragm.  of  the  whistle  was  apparently 
ruptured.  An  attempt  to  blow  it  resulted  only  in  blowing  out  a  cloud 
of  water  and  Jteam.  Piping  to  the  whistle  was  not  damaged. 

W.  Miscellaneous. 

s 

Several  electric  drinking  fountains  had  *heir 
casings  torn  off  and  one  or  two  had  considerable  mechanical  damage. 
Otherwise  there  was  nc  damage  to  miscellaneous  equipment.  Galley, 
laundry,  machine  shop  and  ice  cream  equipment  have  been  operated 
under  service  conditions  since  Test  A. 
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1  ECHNICAL  INSPECTION  REPORT 


SECTION  ni  -  ELECTRICAL 
GENERAL  SUMMARY  OF  ELECTRICAL  DAMAGE 
I,  Condition  Alter  Test. 

(a)  Drafts  after  test;  list;  general  areas  of  floodingi  sources. 

The  drafts  ar.d  list  were  not  observed.  No  flooding 

occurred. 

(b)  Structural  damage. 

The  ship  received  considerable  structural  damage 
as  a  result  of  this  test.  The  only  damage  to  the  ship's  electrical  equip¬ 
ment  due  to  this  structui  al  damage  was  a  few  cables  cut  when  the  bulk¬ 
heads  on  which  they  were  mounted  gave  way.  Special  electrical  test 
equipment  was  damaged  by  falling  hatch  covers. 

(c)  Other  damage. 

Principal  electrical  damage  consisted  of  the  following: 

1.  Both  24  inch  searchlights  and  one  12  inch  searchlight 
were  demolished. 

2.  Approximately  six  lighting  and  fire  alarm  circuit  cables 
for  both  cargo  holds  were  ruptui*ed. 

3.  Two  gyro  compass  repeaters  were  missing  and  another 
repeater  was  knocked  from  its  stand. 

4.  The  port  6  MC  bull  horn  was  missing. 

5.  The  anemometer  cups  were  blown  off. 
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6.  One  boat  davit  controller  was  knocked  oH  the  bulkhead. 

7.  A  few  lamps  were  broken, 

8.  A  few  sound  powered  telephones  were  rendered  inoperable. 

9.  Specisl  Bureau  of  Ships,  (Code  660),  test  material  in  the 
forward  cargo  hold  was  damaged  by  falling  hatch  covers. 

II.  Forces  Evidenced  and  Effects  Noted. 

(a)  Heat. 

Radiant  heat  from  the  port  how  scorched  paint  on 
exposed  electrical  equipment  and  cables.  This  heat  was  r.ot  of  sufficient 
duration  to  render  any  electrical  equipment  Inoperable. 

(b)  Fires  and  explosions. 

There  was  no  evidence  of  fires  or  explosions. 

(c)  Shock. 

There  was  evidence  that  the  vessel  received  con¬ 
siderable  shock  since  some  lamps,  steamtlght  globes  and  fire  alarm 
thermostat  1  were  broken. 

(d)  Pressure. 

This  vessel  was  subjected  to  high  pressures  (air 
blast).  This  is  evidenced  by  the  searchlights,  davit  controller,  and  bull 
horn  being  blown  from  their  mountings  and  by  light  metal  bullcheads 
being  carried  away.  Most  of  the  electrical  damage  was  a  result  of  the 
air  blast. 


(e)  Any  effects  s^jparently  peculiar  to  the  atom  bomb. 

The  loss  of  residual  magnetism  of  #1  Ship  Service 
generator  may  have  been  due  to  an  atomic  bomb  effect. 
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Ul.  Effects  of  Damage. 

(a)  Effect  on  propulsion  and  ship  control. 

Electrically,  the  damage  which  occurred  as  a  result 
of  the  test  had  slight  effect  on  the  operation  of  the  ship’s  electrical 
plant.  All  propulsion  and  boiler  auxiliaries  were  operable.  Had  the 
#1  AC  ship’s  service  generator  been  operating  at  the  time  of  the  bomb 
explosion,  it  would  not  have  lost  its  residual  magnetism.  Since  the 
generator  could  be  easily  repaired  by  the  ship’s  force  and  since  U-.ere 
is  a  standby  generator,  the  temporary  loss  of  this  generator  would  not 
affect  the  operation  of  the  vessel.  The  most  serious  effect  on  the 
electric  plant  was  the  loss  of  both  24  “inch  searchlights  which  were 
damaged  beyond  repair.  The  loss  of  a  few  sound  powered  telephones 
the  port  6  MC  bull  horn,  the  12”  signal  searchlight,  and  the  lighting 
cables  would  slightly  impair  the  operation  of  the  ship.  The  ship  could 
be  operated  almost  indefinitely  without  these  items  at  only  slightly 
reduced  efficiency.  Temporary  lights  could  have  been  rigged  by  the 
ship's  force  to  replace  those  lost. 

Secondary  ship's  control  was  practically  demolished 
This  control  station  is  seldom  used  except  when  the  primary  control 
station  is  inoperable.  The  ship  could  therefore,  continue  to  operate, 
controlled  by  the  normal  ship’s  control  station. 

(b)  Effect  on  pinnery  and  fire  control. 

The  only  damage  to  gunnery  and  fire  control  equip¬ 
ment  was  to  that  equipment  secured  to  the  masts.  This  consists  of 
rad  ar  equipment  which  is  covered  by  the  electronics  report. 

(c)  Effect  on  watertight  integrity  and  stability. 

Watertight  integrity  was  not  affected  by  damage  to 
electrical  equipment.  No  electrical  equipment  shifted  sufficiently  to 
affect  stability. 
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(d)  Effect  on  personnel  and  habitability. 

The  personnel  on  this  vessel  might  have  been 
affected  by  radioactivity,  however,  the  extent  of  these  effects  is  un¬ 
known.  Disregarding  radioactivity,  it  is  considered  that  all  exposed 
topside  personnel  would  have  been  casualties  due  to  the  flash  and  air 
blast.  There  would  also  have  been  casualties  around  the  cargo  holds 
due  to  structure  distortion  and  due  to  falling  hatch  covers.  From  an 
electrical  standpoint,  casualties  might  have  resulted  from  electrical 
equipment  such  as  the  searchlights  and  tiie  bull  horn  becoming  missiles. 

Electrically,  the  only  effect  on  habitability  was 
the  slight  inconvenience  due  to  the  lighting  failures. 

(e)  Total  effect  on  fighting  efficiency. 

Due  to  personnel  casualties  and  due  to  the  damage 
to  the  vessel,  its  fighting  efficiency  was  greatly  reduced.  Electrically, 
the  effects  were  slight.  Disembarkation  would  have  been  hampered 
by  the  loss  of  the  davit  controller,  however,  tlus  damage  could  have 
been  repaired  by  the  ship’s  force  in  a  few  hours.  Night  cargo  handling 
operations  would  have  been  hampered  by  the  loss  of  the  cargo  lights  . 

It  is  considered  that  the  ship  could  operate  electrically  at  approximately 
90%  efficiency. 

IV,  General  Summary  of  Observers’  Impressions  and  Conclusions, 

This  -vessel  received  the  most  damage  of  any  of  the 
transports  that  survived  the  fi-  St  atomic  bomb  test.  Although  the  ship’s 
hull  received  considerable  damage  there  was  very  little  electrical 
damage.  Part  of  the  electrical  damage  that  occurred  was  due  to  the 
failure  of  associated  hull  equipment. 

V.  Any  Preliminary  General  or  Specific  Recommendations  of  the 
Inspecting  Group. 

(a)  It  is  recommended  that  consideration  be  given  to  the 
redesign  of  the  24”  searchlights  to  give  them  more  resistance  to  air 
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blast.  This  is  considered  necessary  to  give  them  comparable  strength 
to  other  electrical  equipment. 

(b)  It  is  recommended  that  the  gimbal  and  binnacle  pins 

on  gyro  compass  repeaters  be  lengthened  to  prevent  the  repeaters  from 
being  freed  from  their  mounting  stands. 

(c)  It  is  recommended  that  consideration  be  given  to  mounting 
'equipment  such  as  controllers  on  some  sort  of  mounting  pads  or  straps 
so  that  some  bulkhead  distortion  can  occur  without  damage  to  the 
equipment. 


(d)  It  is  recommended  that  where  possible,  cable  be  run  along 
beams  instead  of  along  light  metal  joiner  bullheads.  It  is  considered 
that  most  of  the  damage  to  cables  that  occurred  on  this  vessel  could 
have  been  avoided  if  more  consideration  had  been  given  to  the  routing 

of  the  cable. 

(e)  It  is  recommended  that  some  means  of  p  nning  the  1?/* 
signal  searchlights  in  their  sockets  be  devised  to  prevent  them  from 
being  jarred  or  blown  from  their  sockets. 
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DETAILED  DESCRIPTION  OF  ELECTRICAL  DAMAGE 
A.  General  Description  of  Electrical  Damage, 

(a)  Overall  condition. 

Damage  to  electrical  equipment  as  follows  resulted 

from  the  test: 

1.  Approximately  six  lighting  cables  were  cut  by  distorted 
or  bJ  own -out  bulkheads.  Fire  alarm  cables  in  both  forward  and  after 
holds  were  ruptured, 

2.  A  few  lamps  were  broken. 

3.  Two  24**  searchlights  and  one  12**  searchlight  were 
demolished. 

4.  Two  gyro  compass  repeaters  were  missing  and  one  re¬ 
peater  was  knocked  from  its  stand. 

5.  A  few  sound  powered  telephones  were  inoperative, 

6.  The  port  6  MC  bull  horn  was  missing, 

7.  Anemometer  cups  were  blown  off. 

8.  One  boat  davit  controller  was  knocked  off  the  bulkhead, 

9.  Special  Bureau  of  Ships,  (Code  660),  test  material  in 
the  forward  hold  wan  damaged  by  falli^  hatch  covers. 

(b)  Areas  of  major  damage. 

The  areas  of  major  damage  were  exposed  locations 
topside  and  in  and  around  the  #1  and  #2  cargo  holds, 
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(c)  Primary  causes  of  damage  in  each  area  of  major  damage. 


The  primary  cause  of  damage  to  this  vessel  was  air 
blast.  The  secondary  cause  was  missies  (such  iS  the  searchlights  axid 
hatch  covers).  There  was  also  slight  damage  due  to  radiant  heat  and  due 
to  shock. 


(d)  Effect  of  target  test  on  overall  operation  of  electric  plant. 

1.  The  exciter  for  the  #1  AC  ship^s  service  generator  lost  its 
residual  magnetism  and  had  to  be  flashed  with  a  24  volt  battery  before  it 
would  build  up  again.  All  other  ship^s  service  equipment  was  undamaged 
and  operable  so  there  was  very  little  effect  on  the  overall  operation  of 

the  electric  plant.  The  ship’s  force  was  able  to  readily  repair  the  damage. 

2.  All  electrical  engine  and  boiler  auxilaries  were  operable 
after  the  test, 

3.  All  electrical  propulsion  equipment  was  operable  after 

the  test. 

4.  All  communications  equipment  was  operable  except  for 
the  port  bull  horn,  one  12”  signal  searchlight,  both  24”  searchlights, 
and  a  few  sound  powered  telephones. 

5.  Only  damage  to  fire  control  equipment  was  to  that 
equipment  secured  to  the  masts.  This  damage  was  to  radar  equipment 
which  is  covered  by  the  Section  IV  -  Electronics  of  this  report. 

6.  There  was  no  electrical  damage  which  rendered 
ventilation  eqmpment  inoperative.  One  ventilation  set  was  rendered 
inoperative  due  to  mechanical  damage  to  the  motor  mounting  support 
base. 


7.  The  24”  searchl^hts  were  damaged  beyond  repair. 

All  cargo  flood  lights  were  demolished.  One  12^’  signal  searchlight  was 
blown  over  the  side.  Another  had  its  bulb  broken  but  was  operable 
when  the  bulb  was  replaced.  Some  lighting  circuits  were  damaged  but 
it  is  considered  that  the  ship’s  force  could  have  jury  rigged  sufficient 
lights  for  temporary  service  without  serious  difficulty. 
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(e)  Types  of  equipment  most  affected. 


Searchlights  and  cable  were  the  types  of  equipment 

most  affected. 

B.  Electric  Propulsion  Rotating  Equipment. 

There  was  no  damage  to  electric  propulsion  rotating 
equipment  reported.  All  equipment  operated  satisfactorily  after  the 
test. 


C.  Electric  Propulsion  Control  Equipment. 

There  was  no  damage  reported  to  electric  propulsion 

control  equipment.  All  equipment  operated  satisfactorily  after  the  test. 

» 

D.  Generators  -  Ships  Service. 

(a)  The  5.5  KW^  120  V.  DC,  Westinghouse  Electric  Corporation 
exciter  for  the  ship^s  service  turbo -generator  set  located  in  the  #1 
engine  room  lost  its  residual  magnetism  so  that  voltage  would  not  build 
up  when  the  set  was  started  up  after  the  test.  It  was  necessary  to  flash 
the  generator  field  with  a  24  volt  battery  before  the  exciter  would  buBd 
up  voltage.  After  the  field  was  flashed,  the  set  operated  satisfactorily. 


Comments. 


The  reason  for  this  casi  alty  is  not  known.  It  being  the 
only  casualty  of  this  type  reported  on  all  the  vessels  in  the  test.  The 
other  two  identical  sets  on  this  vessel  were  unaffected.  There  is  the 
possibility  that  this  casualty  v/as  a  result  of  shock.  It  is  considered 
that  the  casualty  would  not  have  occurred  if  the  set  had  been  operating 
at  the  time  of  the  blast. 

(b)  The  special  Code  660  -  400  KW  450V  AC  turbo -generator 
set,  item  12E1,  installed  in  the  forward  hold  was  hit  by  falling  hatch 
covers,  see  photograph  1901-4;  page  >  .  These  hatch  covers  are 
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estimated  to  weigh  approximately  2000  pounds  each.  They  bent  the 
generator  frame  and  knocked  the  end  bell  off  the  exciter.  See  photo¬ 
graphs  1949-6  and  12;  pages  190  and  191.  The  set  did  not  appear 
to  have  moved  on  its  base  and  does  not  appear  to  have  sxiffered  damage 
from  any  source  other  than  from  the  falling  debris. 

(c)  The  special  code  660  -  60  KW,  450  VAC  Diesel 
generator  set  Item  12E3,  installed  in  the  forward  hold  was  hit  by  falling 
hatch  covers.  The  generator  frame  was  broken  on  the  en<^^ne  end  of 
the  set.  See  photograph  1901-1;  page  196,  showing  debrir.  generator 
and  cracked  frame.  The  generator  control  panel  which  was  mounted 

on  the  generator  frame  was  knocked  off  and  completely  demolished.  See 
photograph  1949-11;  page  199,  showing  remains  of  the  generator  con¬ 
trol  panel.  Photographs  1949-3,  4;  pages  197  and  198,  show  the  set 
after  the  debris  has  been  cleared  away. 

(d)  The  special  Code  660  -  300  KW,  120/240  VDC,  Diesel 
generator  Item  12E2,  installed  in  the  forward  cargo  hold  was  hit  by 
falling  hatch  covers.  See  photograph  1901-3;  page  192.  The  diesel 
manifold  was  knocked  off  and  the  generator  brush  cover  plate  was 
crushed  down  against  the  brush  rigging.  See  photographs  1948-11, 
1949-1;  pages  193,  and  194. 

Comments  And  Recommendations. 

The  damage  to  the  generator  sets  due  to  the  falling 
hatch  covers  cannot  be  considered  to  be  representative  erf  what  happens 
to  generator  sets  during  the  explosion  of  atomic  bombs  since  generator 
sets  are  not  normally  installed  in  cargo  holds.  The  sets  were  installed 
for  tne  purpose  of  determining  how  these  sets  of  modem  Navy  design 
would  compare  with  '  lormal  ships  generator  sets.  The  difference 
in  conditions  cause  die  loose  cargo  hatch  covers  was  not  foreseen. 
Although  this  test  ga  <i  very  little  information  as  to  how  these  specisd 
sets  stand  up  to  the  direct  effects  of  the  bomb  blast,  it  emphasizes 
strongly  the  fact  that  much  damage  may  be  caused  to  equipment  by 
loose  gear  becoming  missiles.  It  is  recommended  that  consideration 
be  given  to  more  adequate  stowage  of  loose  gear  partlcularily  spare 
parts. 
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E.  Generators  -  Emergency. 

No  damage  was  reported  to  the  emergency  generator. 
This  generator  was  running  at  the  time  of  the  explosion  and  continued 
to  run  until  the  set  was  out  of  fuel. 

F.  Switchboards,  Distribution  and  Transfer  Panels. 

No  damage  was  reported  to  any  switchboards  or  to 
any  distribution  or  transfer  panels  normally  installed  on  the  vessel. 

The  special  Bureau  of  Ships,  Code  660,  CV9  class 
control  bench  board.  Item  12E5,  located  in  the  forward  cargo  hold 
was  hit  by  falling  iiatch  covers.  See  photograph  1949-10;  page  195  , 
showing  dent  in  the  panel.  All  of  the  equipment  on  the  board  appeared 
to  still  be  in  good  operating  condition.  The  voltage  regulator  and 
Instrument  missing  in  the  photograph  were  missing  before  the  test. 

G.  Wiring,  Wiring  Equipment  and  Wireways. 

(a)  Cable. 

1 .  Six  cables  were  severed  when  the  bulkhead  gave  way 
at  frame  109  on  the  main  deck,  stbd.  side.  These  cables  supplied 
lighting  and  fire  alarm  circuits  in  the  after  cargo  hold. 

2.  Lighting  cable  frame  116  on  the  main  deck,  stbd 
side  was  severed  by  a  missile  when  the  hatch  cover  was  carried  away 
by  the  blast. 


3.  Director  shield  in  breaking  loose  at  frame  25  on  the 
02  level  stbd  side  cut  one  sound  powered  and  one  call  bell  cable. 

4.  Radiant  heat  burned  the  paint  off  60%  of  all  cables 
on  the  foremast  and  mainmast.  The  armor  and  insulation  on  these 
cables  appear  very  slightly  affected. 
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(b)  Wiring  equipment. 

1.  One  10  amp  S  and  R  box  located  at  frame  116  on  the 
main  deck,  stbd  side  was  damaged  when  hit  by  a  missile.  The  cover 
was  bent  and  screws  sheared. 

2.  One  deck  riser  in  the  navigation  bridge  was  broken 
by  impact  ;*rom  the  forward  bulkhead  which  was  dished  in  by  the  blast. 
No  damage  resulted  to  the  cable. 

H.  Transformers. 

There  was  no  damage  reported  to  transformers  in¬ 
stalled  on  this  vessel. 

I.  Submarine  Propelling  Batteries. 

Not  Applicable. 

J.  Portable  Batteries. 

There  was  no  damage  reported  to  portable  batteries 
Installed  on  this  vessel. 

K.  Motors,  Motor  Generator  Sets  and  Motor  Controllers. 

(a)  The  motor  for  the  propeller  type  fan  located  at  frame  58, 
port  side,  main  deck  was  not  operable  since  the  mounting  support  for 
the  motor  was  so  twisted  that  the  set  was  out  of  line.  There  was  no 
apparent  damage  to  the  motor,  however,  there  is  the  possibility  that  the 
shaft  or  frame  was  sprung  due  to  the  twisted  mounting. 

(b)  The  motor  for  the  Welln  davit  located  on  the  01  deck  at  frame 
105  port  side  had  the  paint  burned  due  to  the  radiant  heat  of  the  blast. 
The  motor  appeared  to  be  otherwise  undamaged,  however,  it  was  not 
tested  since  the  davit  was  smashed.  See  photograph  1882-6;  page  , 
showing  mechanical  damage  to  davit. 
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(c)  The  special  Code  660  -  75  KW,  460  V  AC,  230  V  DC 
motor  “generator  set,  Item  12E4,  located  in  the  forward  cargo  hold 
was  hit  by  falling  hatch  covers.  See  photographs  1901-2;  page  .00  , 
showing  the  set  covered  with  debris.  The  commutator  wsis  scored 
and  knocked  out  of  true.  The  shaft  appesired  to  be  bent.  See  photo¬ 
graph  1949-7;  page^O/  ,  showing  the  set  after  the  debris  had  been 
removed. 


(d)  A  Westlnghouse  Electric  Corporation  Size  1,  2  speed 
two  winding  class  HI  shockproof  ventilation  fan  motor  controller 
located  in  the  03  deck  passageway  at  frame  93  port  has  its  enclosure 
slightly  bent  due  to  the  distortion  of  the  bulkhead.  The  controller 
operated  satisfactorily  after  the  test. 

(e)  The  enclosure  door  of  the  anchor  windlass  controller 
was  dished  due  to  the  blast.  This  damage  was  insufficient  to  affect 
the  operation  of  the  controller. 

(f)  The  General  Electric  Company  Type  Cr  5431-D31Y 
Welin  davit  controller  located  on  the  main  deck  at  frame  105,  star¬ 
board  side,  was  knocked  off  the  bulkhead  by  the  blast.  The  four  1/2 
inch  mounting  bolts  were  broken  in  tension.  One  arc  chute  was 
broken.  This  arc  chute  damage  can  probably  be  attributed  to  the 
impact  of  the  controller  striking  the  deck.  The  powc  '  and  ccntrol 
leads  to  the  controller  were  pulled  in  two.  The  controller  appeared 
operable  if  the  cables  were  reconnected  and  the  arc  chute  replaced. 

Recommendations. 


The  controller  was  mounted  solidly  on  the  bulk¬ 
head.  The  bulkhead  appeared  to  be  slightly  dished.  It  is  considered 
that  control  equipment  should  not  be  mounted  solidly  on  the  bulkhead 
but  should  be  mounted  on  straps  or  on  built-up  pads  so  that  some 
distortion  of  the  bulkhead  can  occur  without  damage  to  the  controller. 
In  connection  with  the  breaking  of  the  arc  chute,  this  is  a  commercial 
low  shock  controller.  It  is  considered  that  Navy  HI  shoclqjroof  con¬ 
tactors  would  not  have  been  damaged  by  the  fall. 
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(l^)  The  Cutler  “Hammeri  Bulletin  6968ED21,  size  1,  2  speed 
Two  winding  ventilating  fan  controller  located  in  the  crews  quarters, 
port  side  of  the  #1  cargo  hold  had  its  case  distorted  due  to  being  hit 
by  a  water  curtain  value  reach  rod.  Although  tlie  case  was  distorted 
the  controller  still  operated  satisfactorily. 

(h)  The  controllers  for  the  two  port  Welin  davits  had  their 
enclosure  doors  dished  Inward  due  to  the  blast.  The  controllers  appeared 
operable,  however,  they  were  not  tested,  due  to  the  failure  of  the  mecha¬ 
nical  portion  of  the  davit. 

L.  loighting  Equipment. 

(a)  Missiles  from  the  forward  and  after  cargo  hatch  covers 

in  carrying  away  and  shock  being  transmitted  from  the  deck  above  caused 
considerable  damage  to  uie  lamps,  reflectors  and  fixtures  in  the  compart¬ 
ments  below.  Approximately  seven  12  inch  reflectors  were  broken. 

(b)  Approximately  50%  of  all  running  and  anchor  lights  were 
broken  or  carried  away  by  the  air  blast. 

(c)  All  foui^  of  the  cargo  handling  lights  were  demolished  by 
the  air  blast  -  two  at  frame  127  one  port  and  one  starboard  and  two  at 
frame  59  one  port  and  one  starboard. 

(d)  In  addition  to  the  above  the  following  rough  service  lamps 
were  broken  -  One  in  the  CIC  room  frame  63;  03  deck  -  one  in  the 
Captain's  pantry  frame  62;  02  deck  -  one  in  the  riv  do  direction  finder 
room  frame  80;  04  deck  -  others  probably  were  broken  but  were  re¬ 
placed  prior  to  this  inspection. 

M.  Searchlights. 

(a)  The  12"  signalling  searchlight  located  on  the  port  signal 
bridge  was  lifted  out  of  its  mounting  socket  and  was  missing.  Socket 
appeared  to  be  undamaged. 
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Recommendations. 


It  is  recommended  that  these  searchlights  be  pinned 
in  their  sockets  to  prevent  their  becoming  missiles.  It  was  noted  that 
some  of  these  12"  searchlights  had  provision  for  being  held  in  place, 
however,  the  holding  nut  h..d  been  removed  and  lost  in  all  cases  noted. 
Since  these  lights  are  frequently  moved  from  one  location  to  another, 
a  mathod  to  prevent  careless  loss  of  the  holding  down  device  should 
be  provided. 

(b)  The  12"  signalling  searcliiight  located  a/t  of  the  aft 
stack  at  frame  103  had  the  strap  to  which  the  socket  was  welded  bent 
so  that  the  light  had  a  list  of  approximately  20'”.  Tiie  incandescent 
bulb  was  broken.  The  searchlight  operated  satisfactorily  after  the 
bulb  was  replaced. 

(c)  The  port  General  Electric  Company  24"  searchlight, 
Na\'y  model  93013,  was  carried  away  by  the  blast  and  landed  in  the 
Secondary  Control  Station  on  the  deck  below.  Ref,  photograph  1904-6 
page  62  ,  The  bolts  holding  the  searchlight  yoke  to  the  flange  were 
sheared.  Ref.  photograph  1876-6;  page  47  ,  showing  distortion  of 
the  searchlight  mounting  platform. 

(d)  The  starboard  24"  searchlight.  Navy  Model  93013, 
was  smashed  against  the  railing.  See  photographs,  1904-5,  1901-5 
and  1922-5;  pages  46  ,  64  ,  and  55  .  The  glass  was  broken  and 
the  searchlight  interior  was  gutted.  The  reflector  was  on  the  deck 
below  jqpproximately  50  feet  forward  of  the  searchlight  and  in  the 
direction  from  which  the  blast  came.  The  bolts  holding  the  flange 
to  the  yoke  were  broken. 

« 

N.  Degaussing  Equipment. 

The  binnacle  for  the  magnetic  compass  at  the 
secondary  control  station  carried  away  due  to  the  blast  or  due  to 
being  struck  by  the  falling  searchlight.  (See  Item  M).  See  photo¬ 
graph  1904-6,  page  .  The  cable  to  the  degaussing  compensating 
coils  and  control  box  parted.  The  coils  and  control  box  appeared  to 
be  undamaged. 
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O.  Gyro  Compass  Equipment. 

(a)  Both  the  port  and  starboard  pelorus  on  the  navlgaticm 
bridge  were  damaged.  The  repeaters  and  glmbal  rings  were  missing 
and  the  binnacle  stands  were  bent.  It  is  considered  that  Uie  air  blast 
dislodged  the  repeaters  and  the  stands  were  bent  when  struck  by  the 
bridge  shield  whlcn  was  distorted  by  the  air  blast.  Hull  photograph 
1903-5;  page  35,  shows  the  starboard  stand  and  1903-6;  page  36, 
shows  the  port  stand. 

(b)  Hull  photographs  1904-6,  8;  pages  52  and  49,  show 
the  second'' ry  control  station  on  the  04  level  and  the  damage  to  the 
pelorus  located  there.  The  repeater  dial  window  was  cracked,  the 
repeater  was  free  of  the  gimbal  ring,  the  gimbal  ring  was  loose  from 
the  binnacle  and  the  binnacle  was  tom  from  its  column.  There  were 
numerous  cases  on  ships  in  this  test  where  the  repeaters  and  gimbal 
rings  were  dislodged  by  the  air  blast  due  to  temporary  distortion  of 
the  gimbal  ring  and  loosened  binnacle  pins  which  are  of  the  non-lock- 
ing  type,  but  this  is  the  only  case  where  the  binnacle  yoke  was  tom 
from  tile  column  and  it  is  believed  that  this  is  due  to  the  fact  that 
only  one  of  the  six  studs  was  In  place.  This  tud  had  pulled  through 
the  flange  on  the  stand. 

(c)  The  glass  was  bi  oken  on  the  Dead  Reckoning  Tracer 
located  in  the  Chart  house  at  frame  64,  centerline,  on  the  03  level. 

Recommendation . 


It  is  believed  a  great  deal  of  the  damage  to  the 
pelorus  repeaters  could  be  eliminated  by  lengthening  the  gimbal  pins 
which  hold  the  repeater  and  by  the  use  of  threaded  binnacle  pins  with 
lock  nuts. 

P.  Sound  Powered  Telephones. 

(a)  One  RCA  Type  MI-2045-E  head  set  was  left  .xposed,  at 
frame  25  on  the  02  deck,  starooard  side.  It  was  scorched  by  the  radian; 
heat,  the  diaphrazms  were  distorted  by  the  air  blast  and  the  transmitter 
mouth  piece  was  broken  from  impact  with  a  director  shield. 
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(b)  One  RCA  Type  MI-2040-A  hand  lodatad  In  a  cabinet 
wlthonl  a  cover  at  frame  25,  01  deck  on  the  port  aide  was  Scorched  by 
the  radiant  heat,  the  transmitter  and  receiver  diaphrams  were  dis¬ 
torted  and  the  handset  bracket  was  bent  by  the  air  blast.  Had  the  cover 
been  on  the  cabinet,  this  damage  would  not  have  occurred, 

(c)  Telephone  Jack  Box  at  frame  59,  cc  ntarllne,  on  the  04 
level,  had  its  paint  badly  burned  by  the  radiant  heat.  Other  jack  boxes 
in  exposed  locations  v/ere  scorched  to  a  lesser  degree. 

(d)  One  hand  set  cabinet  RCA  Type  MI-2025  located  at  frame 
128  01  deck  on  the  port  side  v/as  bent  by  the  air  blast  and  the  hand  set 
inside  was  rendered  inoperable  due  to  distortion  of  the  receiver  diaphram. 
The  operability  of  this  hand  set  prior  to  the  test  is  not  definitely  known. 
See  Hull  photograph  1906-10;  page  125  . 

Q,  Ship's  Service  Telephones. 

Not  Applicable. 

R.  Announcing  Systems. 

(a)  The  tripod  mounted  reproducer  for  the  PAB  system 
was  damaged  in  falling  and  from  being  hit  by  a  missile.  One  speaker 
magnet  and  diaphram  assembly  were  destroyed  due  to  the  missile. 
Examination  of  another  speaker  showed  the  voice  coil  l  id  diaphram 
undamaged  although  mounted  exposed  at  frame  59,  centerline,  on  .the 

04.  level  pointing  directly  into  the  blast.  Minor  changes  in  the  reproducer 
wiring  would  allow  operation  at  reduced  output. 

(b)  The  port  8  MC  bull  horn  mounted  on  the  pr  "t  wing  of  the 
signal  bridge  at  frame  61,  04  level  was  biown  over  the  side  by  the  blast, 
examination  disclosed  failure  of  the  foundation  welds.  The  foundation 
welis  v/ere  also  cracked  on  the  starboard  bull  horn,  Hull  photographs, 
1903-4  and  1959-9;  pages  ,  and  135  ,  shows  tlie  starboard  bull 
horn  and  the  method  used  in  mountij^  which  was  also  used  on  the  port. 

The  starboard  bull  horn  was  tested  and  found  operable. 
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(c)  Two  IMC  reproducers  were  struck  by  missiles  bending 
their  horns,  one  located  at  frame  64  on  the  starboard  side  of  the  03 
deck  and  one  located  on  the  center) Ine  frame  59,  03  level.  Both 
reproducers  were  tested  and  found  still  operable.  Hull  photographs, 
1903-8  and  4;  pages  ^7  ,  and  o4  ,  show  the  reproducer  at  frcune  69 
and  indicate  the  pressure  it  withstood  without  damage  to  its  disphram. 

(d)  The  intercommunication  unit  suspended  irom  the  overhead 
in  the  chart  house  frame  64,  on  the  03  deck,  was  found  hanging  by  one 

of  its  four  mounting  brackets.  The  welds  failed  on  the  other  three.  The 
unit  is  stHI  operable. 

Sr  Telegraphs, 

There  was  no  damage  to  telegraphs  reported  on 

this  vessel. 

T.  Indicating  Systems. 

(a)  The  anemometer  cups  were  carried  away  by  the  air  blast. 

(b}  The  following  **Pllot  Marine  Corporation  Mod.  SRIRAl” 
rudder  angle  indicators  were  damaged: 

1.  One  located  at  ihe  secondary  control  station  had 
its  dial  window  and  dial  broken.  Its  base  was  distorted  and  two  of  the 
foundation  bolts  were  sheared  when  tlie  indicator  was  hit  by  a  missile. 
See  photographs  19  04-6,  8;  pages  5?.  ,  and  49  . 

2.  One  located  on  the  bridge,  frame  69,  centerline, 
on  the  03  level  had  its  dial  wlndov/  cracked  by  the  air  blast. 

3.  One  located  at  the  after  steering  station,  frame  140, 
centerline,  02  level,  also  had  its  dial  window  cracked  by  the  air  blast. 

(c)  The  fire  alarm  circuit  for  the  after  oaigo  hold  was 
rendered  Inoperable  due  to  the  supply  cable  being  severed  when  a  bulk¬ 
head  gave  way  at  frame  109  on  the  starboard  side  of  Uie  main  deck. 
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The  fire  alarm  circuit  for  the  forward  cargo  hold  was  disabled  due  to 
one  thermostat  fixture  completely  carrying  away  leaving  the  cable  dead 
ended  and  due  to  another  thermostat  breaking. 

U.  LC.  and  A.C.O.  Switchboards. 

There  was  no  damage  reported  to  LC.  and  A,C.O. 

switchboards. 

V.  F.C.  Switchboards. 

There  was  no  damage  reported  to  F.C.  Switchboards, 
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APPENDIX 


SHIP  MEASUREMENT  DATA 


A.  General  Considerations. 

A  deck  survey  method  was  develop*}d  to  determine  the  twirt 
and  longitudinal  bending  at  each  target  vessel^s  hull  girder  resulting 
from  an  air  or  underwater  burst  of  the  atomic  bomb.  The  procedure 
is  as  follows: 


1.  Select  transverse  sections.  The  maximum  number  of 
transverse  sections  used  on  any  ship  was  six. 

2 .  At  each  transverse  section,  select  stations  at  which 
rod  readings  are  to  be  taken.  Center  punch  these  stations  In  Jie  deck. 
A  minimum  of  five  stations  were  used  at  each  transverse  section. 

3.  Establish  throughout  the  length  of  the  ship,  by  use  of  u 
sorveryor’s  transit,  a  reference  plane  approximately  parallel  to  the 
deck. 


4.  Take  rod  readings  at  every  station  on  each  transverse 

sectiem. 

5.  Plot  rod  readings  relative  to  a  straight  Une  representing 
the  reference  plane. 

(a)  Readings  at  each  transverse  section  are  plotted  In 
order  to  obtaine  the  configuration  of  individual  sections  and  also  to 
establish  the  relationship  between  sections. 

(b)  Readings  at  desired  distances  from  the  centerline 
are  plotted  in  order  to  establish  sheer  lines.  most  ships  the  actual 
readings  are  corrected  for  changes  In  sections  renting  from  local 
damage. 


6.  Repeat  steps  3,  4  and  5  after  the  test  using  the  stations 
established  in  steps  1  and  2. 
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7.  Superimpose  the  after  test  plots  on  the  before  test 
plots  in  order  to  compare  the  conditions  existing  at  the  times  of  the 
two  surveys. 

The  reference  planes  used  in  the  before  test  and  after  test 
surveys  are  not  necessarry  parallel.  Their  relationship  can  not  be 
accurately  determined  because  bench  marks  established  before  the 
test  may  be  affected  by  local  damage  or  by  changes  in  hull  alignment. 
Therefore  it  is  possible  only  to  determine  relative  movement  of  any 
one  section.  The  reference  planes  are  disregarded  after  completion 
of  the  initial  plots. 

Twist  of  the  hull  girder  is  determined  by  superimposing 
one  after  test  transverse  section  on  the  similar  before  test  section 
and  comparing  and  configurations  of  the  remaining  sections.  Hog 
and  sag  is  determined  by  superimposing  before  and  after  test  plots 
of  sheer. 


The  camber  curves  indicated  in  all  plots  are  faired  lines 
and  do  not  show  local  deformation  which  may  exist  between  the  five 
station  points. 

B.  Measurements. 

1.  The  before  test  survey  of  the  upper  deck  of  the 
USS  CRITTENDEN  was  conducted  at  Pearl  Harbor  Navy  Yard  on 
March  16,  1946,  and  the  after  test  survey  was  conducted  at  Bikini 
Atoll  on  July  11,  1946,  Both  surveys  were  conducted  as  outlined 
in  paragraph  Superimposing  the  plots  of  the  two  surveys 
indicated  no  change  in  the  ships  girder. 

2.  Local  deformation  of  the  upper  deck  and  main  decks 
occurred  in  way  of  the  forward  cargo  hatch  and  in  way  of  the  after 
hatch  at  the  main  deck  level.  These  deformations  were  recorded 
and  shown  on  pages  87  through  90  .  Although  the  coaming  around 
the  forward  cargo  hatch  moved  downward  a  maximum  of  6 -inches  it 
remained  a  boundary  for  the  dishing  of  the  deck  plating  between  the 
coaming  and  the  port  and  starboard  deck  edges,  see  page  88  . 

The  port  and  starboard  deck  edges  remained  unchanged.  As  shown 


SECRET 


USS  CRm  ENDEN  (APA77) 


Page  85  of  147  Pages 


on  pages  3  ,  and  ^  ,  the  upper  deck  also  dished,  a  maximum  of 

10 -Inches,  between  frames  30  and  40.  It  Is  evident  that  the  dishing  of 
the  upper  deck  would  have  been  continuous  had  not  the  ridgity  of  troTiS- 
verse  bulkhead  40  below  divided  this  area.  The  superstructure  buls- 
heed  at  frame  59  formed  the  aft  boundary  for  the  upper  deck  dishing 
arovmd  the  forward  cargo  hatch. 

2.  The  main  deck  between  frames  40  and  56,  compartment 
A-10‘.\-L,  was  dished  a  maximum  of  26 -inches.  This  is  a  greater  de¬ 
flection  than  recorded  on  the  upper  deck,  maximum  of  22 -inches.  As 
shown  on  page  9  ^  ,  the  starboard  side  of  the  main  deck  wau  dished 
considi^rably  more  tlian  the  port  side.  This  difference  is  accounted 
for  by  the  two  longitudinal  bulkheads,  forming  the  passage  A-104-LT, 
retardii.g  the  blest,  the  starboard  side  was  open  to  the  blast. 

3.  Dishing  of  the  main  deck  aft  between  frames  108  axxl 
124,  compartment  B-102-L  was  not  as  serious  as  that  ^corded  i.«i 
way  of  the  forward  cargo  hatch.  A  maximum  of  8-3/8'*  deflection 
was  recorded  at  the  starboard  aide  coaming  of  the  cargo  hatch  near 
frame  116,  page  8?  .  The  position  of  the  main  dishing  is  located 
similar  to  the  dishing  recorded  in  the  forward  compartment  to 
starboard. 

C.  Deck  Deflection  Scratch  Gages. 

Six  gages  were  installed  to  record  movement  of  the  upper 
deck.  Locations  and  readings  of  these  gages  are  r^biiatcvi  on  page  91  . 
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REPORT  #  11 


COMV.ANDING  OFFICERS  REPORT 
PART  A  -  GENERAL  SUMMARY 

I.  Target  Condition  Alter  Test. 

(a)  Draft  forward  9-6  Draft  aft  17-  6  List:  None 
General  areas  flooding  -  none. 

(b)  Structural  daniaga. 

Superstructure:  Both  topmasts  bent  backward  and 
slightly  to  starboard,  at  point  just  below  crow's  nest.  The  forward 
topmast  is  bent  80  degrees,  the  after  topmast  110  degrees.  The  for¬ 
ward  side  of  the  mast  is  broken  at  each  bend.  AH  radar  gear, 
navigational  lights,  electrical  circuits,  radio  antennas,  and  phone 
circuits  on  both  masts  broken,  carried  away,  or  damaged  beyond 
repair.  Forward  Flay  has  broken  and  carried  away  from  foremast, 
leaving  only  tvo  stays  on  each  side  of  mast. 

Booms  secured  to  the  masts  are  bent  and  distorted 
beyond  repair  or  safe  use.  AH  rigging  and  ground  ta.ckle  strained, 
broken,  distorted,  or  otherwise  damaged  beyond  repair.  Replace¬ 
ment  would  be  necessary  if  the  ship  were  to  operate. 

Davits  are  bent  or  distorted  beyond  safe  use  except 
the  forward  starboard  davit  is  now  in  operation.  Wire  on  this  davit 
requires  renewal. 


Smokestacks  are  badly  dished  in  and  distorted  in 
various  sections;  guys  and  stays  carried  away.  #2  stack  is  in  worse 
condition  with  part  of  inside  stack  severed  and  closed  off  by  the  out¬ 
side  sheU  plattog.  On  the  forward  (#1)  stack  the  signal  mast  with 
antennas,  siren  diaphragm,  and  24"  searchlights  have  been  demolish¬ 
ed.  Whistle  has  been  repaired  and  is  operable. 

Liferafts  carried  away  overboard  or  flung  about  upper 
deck  of  ship.  Less  than  half  the  original  46  rafts  remain  In  useful 
condition;  remainder  lost  overboard. 
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CarsfO  hatches  are  distorted  at  coamings,  which  are 
bent  outboard.  This  permitted  all  hatch  covers  and  pontoons  to  fall 
down  Oil  gear  below,  seriously  damaging  one  plane  in  after  hold  and 
electrical  test  equipment  in  forward  hold.  Only  one  hinged  pontoon 
and  1  beam  remained  at  w  2  hatch,  in  position. 

Watertight  doors,  ports,  and  hatches  about  the  ship 
are  generally  distorted,  except  the  battle  ports.  Doors  and  hatches 
topside  are  dished  in,  dogs  bent,  or  frames  distorted.  Crowbars  was 
necessary  to  open  many  outside  doors.  Airplane  on  starboard  side 
#2  was  damaged  beyond  repair.  Both  planes  jetisoned. 

Bulkheads  topside  are  all  dished  in  at  varying  degree^ 
Principally  around  doors,  and  on  foresee,  r'orward  topside  structures 
suffered  most  damage  particularly  at  frame  59.  This  latter  bulkhead 
was  dished  in  toward  aft  to  about  18**.  The  bulkhead  was  broken  in 
several  locations,  notably  in  the  pilot  house  where  a  welded  seam  was 
split  open  vertically  for  about  six  feet  with  about  three  inches  split. 
Bulkheads  below  decks  and  inside  the  upper  superstructure  were  only 
slightly  damaged.  The  most  serious  damage  being  around  number  one 
and  two  cargo  hatches  where  sheathing,  furniture,  bunks,  and  locJ:ers 
werc->  thrown  around  and  in  many  cases  blocking  the  passageways. 

Decking  topside  was  pushed  downward  by  the  pressure, 
buckling  supporting  I  beams,  and  distorting  piping.  Here  again  most 
iiie  damage  was  ri^iffered  around  number  one  hatch  with  a  slight  amount 
aft  axound  #2.  No  breaks  were  observed  in  the  decks  although  several 
places  seemed  to  have  experienced  considerable  movement  up  and 
down.  ^ 


Hull  above  the  water  line  appears  to  be  in  good  con¬ 
dition.  Inside  inspection  has  todate  revealed  no  damage  to  the  interior 
of  the  hull.  The  results  of  the  pressure  can  be  observed  on  the  out¬ 
side  hull  at  frames  10-20  portside  between  the  upper  and  main  decks. 
There  are  dents  in  the  starboard  bow  at  frames  40  -  45  but  a  close 
examination  indicates  that  these  must  have  been  caused  by  tugs  of  the 
boarding  parties.  The  inside  plating  and  frames  are  also  distorted  by 
these  outside  dents.  No  leaks  in  the  hull  can  be  found  as  a  result  of 
the  test. 
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Ventilators  as  a  whole  received  little  damage.  The 
ventilation  system  in  #1  and  #2  holds  received  the  ost  damage  and  Is 
out  of  operation.  The  ventilation  system  throughout  the  rest  of  the 
ship  is  operable. 

(c)  Operability. 

In  general  all  machinery  on  the  ship  Is  operable 
except  deck  winch  #6  which  has  bent  shaft,  and  davit  winches  #2, 

3,  and  4.  Gasoline  hoist  in  number  2  hold  is  out  of  order. 

Electrical  equipment  is  operating  and  satisfactory 
except  the  davits  and  winches  noted  above,  and  the  circuits  to  the 
both  masts. 


Ship  control  equipment  is  satisfactory  except  as  not¬ 
ed  under  Navigation. 

Fire  conti’ol  equipment  Is  satisfactory  except  those 
few  items  listed  In  the  detail  part  of  the  report. 

Gunnery  equipment  Is  operating  satisfactorily  except 
the  alignment  of  the  guns  and  minor  detailed  deflections  listed  In  the 
more  specific  damage  section  of  this  report. 

Electronics  equipment  is  operating  satisfactorily 
except  for  the  fathometer,  and  the  radar.  Radar  on  both  mast  and 
and  connections  thereto  were  demolished.  CIC  equipment  Is  being 
tested  and  so  far  appears  operable  provided  It  had  the  complete 
equipment  to  fill  out  the  set. 

Navigation  equipment  for  conning  the  ship  was  little 
damaged.  The  following  gear  remains:  One  stsindard  comnass,  cne 
.steering  repeater  in  pilot  house,  one  on  bridge,  and  one  topside  on 
signal  bridge.  The  stand  on  the  outside  of  the  bridge  Is  so  bent  that 
the  accuracy  of  the  bearings  might  be  questioned,  but  rough  checks 
Indicate  it  is  not  out  more  than  a  degree.  Gyro  error  obtained  and 
checks. 
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(d)  Kcat, 


Nc  excessive  heat  was  recorded.  Traces  of  excess 
heat  (which  was  apparently  very  short  duration)  was  noted  on  the  side 
01  the  ship  towards  the  blast,  the  masts,  and  certain  forward  parts  of 
the  superstructure  that  were  exposed  direct-to  the  rays.  This  is 
covered  more  in  df'tail  under  n.  The  maximum  and  minimum 
tlicrmometers  outside  the  magazines  showed  no  change  in  their  normal 
readirg^S;  except  the  after  magazines  which,  due  to  no  ventilation  slightly 
exceeded  theii  normal  readings.  This  was  the  result  of  the  sun  heat.  . 

Fires;  no  trace  at  any  fire  could  be  observed. 

Personnel  casualties  -  none, 
n.  Forces  Evidenced  and  Effects  Noted. 

(a)  Heat. 

Effects  of  heat  were  noticed,  starting  at  the  waterline 
to  the  top  of  both  masts.  The  effects  became  progressively  .worse  as  their 
altitude  increased.  At  the  ships  bow  very  little  heat  effect  was  observed  . 
below  the  hawseplpes.  Commencing  with  the  upper  deck,  paint  was 
blistered  and  removed  in  spots.  This  ranged  from  a  very  slight  area  on 
the  starboard  bow  to  an  increasing  area  around  to  port.  The  entire  port 
side  showed  signs  of  a  change  in  color  of  the  paint.  The  numerals  (white) 
on  the  bow  were  obliterated  by  burned  paint  and  soot,  and  the  tram?  num¬ 
bers  (yellow)  were  similarly  eliminated.  The  heat  blast  appeared  to  have 
struck  the  ship  at  the  water  line  from  an  angle  of  about  20  degrees  on 
the  port  bow,  and  expanded  rapidly  as  it  rose  to  the  upper  decks.  The 
starboard  side  of  the  ship  was  clear  of  heat  evidence  except  for  the  un¬ 
shielded  small  amount  on  the  bow,  and  a  part  of  the  forward  bridge 
structure  at  bulkhead  59.  There  was  no  evidence  of  heat  inside  the  ship. 

Significant  behavior  of  equipment;  no  manila  lines, 
cables,  wires,  canvas  or  other  equipment  appeared  to  have  burned. 

A  small  amount  of  manila  left  expvosed  on  the  forecastle  seemed  to  have 
changed  color  a  little  but  no  trace  of  burning  cc'ild  be  found;  merely 
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a  darker  color.  Fire  hoses  were  also  darkened.  Some  fire  hoses 
(exposed)  were  badly  frayed  as  if  they  had  whipped  uqp  and  down  In 
their  brackets.  Also  some  were  blown  off  at  their  connection  to  the 
fire  plug.  The  metal  connection  remained  but  the  hose  was  gone,  as 
if  torn  lose.  The  most  appreciable  results  of  any  heat  were  observed 
on  the  forward  side  of  the  foremast  and  the  bridge  superstructure 
forward.  Equipment  on  those  locations  showed  the  same  amount  of 
heat  effect. 

(b)  Fires  and  explosions. 

None. 

(c  A  d)  Shock  and  pressure. 

It  is  difficult  to  determine  whether  most  of  the  dam¬ 
age  received  was  actually  the  result  of  shock  or  pressure.  My  own 
opinion  is  that  pressure  was  the  predominant  cause,  and  any  results 
of  si  ock  might  have  been  due  to  fracture  or  sudden  distortion  to  other 
strucbAre.  Exposed  instruments  such  as  those  on  the  forward  bulk¬ 
head  of  the  pilot  house,  were  not  seriously  damaged.  The  glass  on 
o.’is  instrument  was  broken  due  to  distortion  of  its  tece,  but  all 
Instruments  are  operating.  The  heavy  glass  ports  were  fractured 
and  held  In  place  by  their  battle  ports,  but  even  the  light  gl4)e«  m 
the  forward  pc*rt  of  the  ship  were  undamaged  except  by  structural 
causes  when  something  hit  them,  flying  debris,  etc.  Tlie  24”  search¬ 
light  that  was  blown  off  the  forward  stack  was  a  result  of  blast  effect. 
Both  searchlights  on  #1  stack  were  demolished.  The  general  direc¬ 
tion  of  the  blast  or  pressure  appeared  to  be  from  the  port  bow.  There 
seemed  to  be,  however,  a  distinct  difference  between  what  appeared 
to  be  instantaneous  blast  or  pressure,  and  a  more  steady  pressure 
that  was  exerted  on  the  outside  structure.  As  an  example,  the  port 
searchlight  was  blown  50  feet  through  the  air,  but  a  chair  in  the  Cap¬ 
tains  cabin  which  is  many  times  lighter  than  the  searchlight,  but 
protected  from  ^e  blast,  was  squeezed  so  quickly  oy  the  clo:^ng  of 
the  corner  of  the  bulkhead  that  the  chair  was  not  moved  more  than  an 
inch.  The  original  estimate  that  the  blast  and  heat  must  have  been 
about  45  degrees  on  the  port  bow  has  been  revised.  It  is  believed 
that  it  must  have  been  about  25  degrees  on  the  port  bow  and  that  the 
ship  swcmg  ai’ound  by  the  blast,  presented  more  of  Its  port  side  to 
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the  remainder  of  the  explosion.  It  appears  quite  significant  that  the 
superstructure  of  the  ship  was  fractured  in  several  places,  mostly  at 
frame  59,  in  the  bridge  structure.  Maximum  damage  occurred  between 
frame  36  to  69.  Very  few  fractures  were  observed  elsewhere.  This 
same  section  of  the  bridge,  bulkhead  69,  experienced  irregular  tearing 
of  the  forward  metal  shield  on  both  wings  of  the  bridge.  The  metal  was 
ripped  down  its  vertical  depth  to  the  deck  and  the  shield  itself  almost 
flattened  out  to  the  deck,  almost  horizontally.  At  this  location  the 
tact  and  seam  welding  (apparently  machine  work)  held  better  than  the 
metal  itself.  At  a  few  places  electric  fans  and  similar  objects  fell  off 
the  bulkheads.  Lockers  and  bunks  were  knocked  loose,  magazine 
sprinkler  control  boxes  damaged,  and  some  medical  first  aid  lockers 
damaged.  This  might  have  been  due  to  either  blast  or  shock  but  the 
shock  results  were  far  in  the  minority. 

(e)  Effects  apparently  peculiar  to  the  Atom  Bomb. 

The  most  noteworthy  observation  to  make  was  the 
seeming  lack  of  concussion  effect.  No  electric  light  globes  could  be 
found  inoperative  except  those  damaged  as  described  above.  Light 
bulbs  two  feet  from  bulkhead  59  were  undamaged.  Two  raw  eggs  on 
the  wardroom  pantry  shelf  were  undamaged,  but  the  electric  fan  right 
above  them  was  knocked  off  the  bulkhead.  \^.ereever  the  ship  was 
well  closed  up,  the  effect  of  the  bomb  was  minimized.  Glass  ware 
was  undamaged  except  where  it  received  the  full  force  of  tlie  blast 
such  as  the  glass  ports  in  the  pilot  house. 

The  boilers  and  engines  are  undamaged.  The  bricks 
in  the  incinerator  were  knocked  loose  and  the  incinerator  is  out  of 
order.  Pressure  generated  by  the  explosion  appeared  to  exert  a  down¬ 
ward  and  sidewise  force  simultaneously,  which  increased  in  intensity 
as  it  rose  but  decreased  in  Intensity  as  it  expanded  towards  the  stern 
of  the  ship.  When  shielded  by  another  piece  of  structure,  the  result 
of  the  explosion  was  greatly  lessened.  As  an  example;  the  forwEird 
part  of  number  1  stack  was  moderately  damaged,  being  protected  by 
the  03  structure,  but  #2  stack  was  severely  damagedits  entire  height, 
where  It  had  no  protection  from  the  blast.  Low  heavy  objects  (like 
deck  winches)  did  not  seem  to  suffer.  A  cargo  net  hanging  over  the 
port  side  was  demolished  whereas  the  same  type  and  in  th  same 
place  on  the  starboard  side  was  undamaged  Euid  is  still  in  use. 
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All  topside  watertight  doors  show  about  the  same  pressure  effects 
on  the  same  levels.  Although  the  starboard  side  was  the  protected 
side,  the  doors  on  that  side  were  damaged  as  much,  if  not  more  than 
those  on  the  port  side.  The  two  heavy  doors  to  the  starboard  side 
of  tne  wardroom  were  blown  off  their  hinges.  Similarly  two  WT 
doors  on  ti  ^  main  deck  aft,  starboard  side,  were  blown  off  their 
hinges  also.  The  two  heavy  doors  to  the  carpenter  shop,  port  side 
aft,  received  the  same  damage.  It  was  quite  evident  that  whereever 
structural  strength  was  lacking  (such  as  around  doors  and  hatches) 
the  material  suffered  severe  damage.  Boat  gripes  (wire  wrapped 
with  canvas)  were  the'  -'selves  wrapped  around  ^eir  davit  strongbacks 
several  times.  Ladders  were  twisted  once  or  even  twice,  around 
themselves;  that  is,  tlie  lighter  ladders  like  the  one  on  #2  stack,  etc. 
Canvas  covers,  and  tarpaulins  were  ripped  and  torn  beyond  repair. 
This  gave  the  effect  of  damage  received  from  a  typhoon.  A  hollow 
piece  of  pipe  about  3”  in  diameter,  was  observed  to  be  bent  180 
degrees  by  the  blast  and  then  another  turn  of  about  150  degrees  al¬ 
most  back  on  itself.  There  was  no  other  object  near  it  that  could 
have  caused  the  same  degree  of  distortion.  The  force  of  the  blast 
was  sudden  and  swift;  the  pressure  almost  equally  so. 

III.  Results  of  the  Test  on  the  Target. 

(a)  Effect  on  propulsion  and  ship  control. 

Effect  on  propulsion  and  ship  control  was  negligible. 
The  ship  got  underway  twice  after  the  explosion,  to  shift  berths  and 
was  able  to  use  own  engines  without  difficulty.  Necessary  navigational 
aids  were  the  only  equipment  missing.  Secondary  control  station 
midships  has  a  few  instruments  damaged,  such  as  the  compass,  re¬ 
peater,  and  telegraph  tc  pilot  house,  which  was  caused  by  ^e  f^ing 
searchlight  from  #1  stack.  The  amount  of  boiler  power  might  be 
reduced  by  part  of  the  uptake  in  #2  stack  being  closed  off,  but  that 
could  be  easily  corrected.  At  present,  with  minor  structural  repairs, 
the  ship  would  experience  no  difficulty  in  steaming  both  of  its  engine 
rooms  and  equipment 

(b)  Effect  on  gunnery  and  fire  conti  cl. 

Guns  are  operative  except  for  minor  damage  caused 
locally,  a.'=!  listed  in  the  detailed  damage  report.  Except  for  misaiign- 
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merit  they  coula  be  operatea  witn  iittie  cuuicuiiiy.  ivj,afeit^.ixies  ana 
ammunition  are  undamaged  except  for  the  bulkheads  and  doors  of 
the  clipping  rooms  which  are  dished  in  like  all  other  topside  doors 
and  bulkheads.  Test  bombs  were  knocked  out  of  their  location  on 
the  focsle,  but  were  undamaged.  Test  ammunition,  including  rockets, 
were  undamaged.  Fire  control  equipment  is  all  operative  except  as 
noted  above,  plus  certain  phones  and  connections  blown  overboard  or 
otherwise  damaged  beyond  use  by  debris  or  structural  effect.  Three 
of  the  four  legs  supporting  the  after  director  tower  were  pulled 
loose  from  the  deck.  Circuits  to  the  fore  and  maintops  were  demolish¬ 
ed.  Smcke  generators  on  the  after  deck  house  were  damaged  beyond 
repair. 


(c)  Effect  on  watertight  integrity  and  stability. 

Watertight  integrity  of  the  hull  has  not  been  effected. 
On  and  above  the  main  deck,  how  ever,  the  watertight  integrity  has 
been  seriously  affected.  All  doors,  hatches,  and  openings  topside 
require  repairs  to  make  them  watertight;  particularly  Nos.  1  and  2 
holds.  For  test  B  as  many  as  possible  of  these  places  will  be  shored 
up  to  prevent  a  large  accumulation  of  water  from  breaking  through. 
Itost  of  the  battle  ports  appear  to  be  satisfactory  and  can  close 
sufficiently  tight  to  prevent  flooding.  Some  ports  on  the  main  deck, 
inboard  were  blown  out,  but  the  overhang  of  the  ship  should  assist 
these  somewhat.  Holes  in  bulkhead  59  will  have  to  be  welded  closed. 
In  rough  weather  the  ship  would  not  be  safe  for  operation  in  its  pre¬ 
sent  condition,  as  it  would  be  subject  to  progressive  flooding.  Once 
flooded  its  stability  would  be  affected.  With  no  boats  on  board  the 
stability  would  be  improved,  but  the  masts  and  stacks  must  be  re- 
guyed,  and  sections  cut  oH,  to  prevent  their  falling  over  and  affect¬ 
ing  the  stability.  Loose  and  damaged  davits  on  the  port  side  should 
be  removed  as  a  serious  of  rolls  would  break  them  loose  with  dis¬ 
astrous  effects.  Considerable  weight  was  removed  from  #1  and  2 
hatches  when  it  was  necessary  to  jetison  the  damaged  pontoons  ana 
hatch  covers.  The  test  electrical  equipment  in  number  1  hold  still 
furnishes  a  little  ballast.  The  ship  at  present  has  100%  ammunition 
and  fuel.  As  the  fuel  is  used  up  the  stability  will  naturally  be  more 
sensitive  at  sea.  The  cargo  booms  will  require  more  secure  festen- 
ings  because  the  old  brackets  supporting  them  have  been  broken  and 
all  running  gear  is  inoperative.  With  their  present  damage  it  would 
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ba  better  to  jetison  the  booms  if  it  were  not  desired  to  take  any 
chances  with  their  carrymfy  away  and  affecting  the  stability.  Sep- 
ai*ate  recommendations  are  being  submitted,  if  it  is  desired  to  sail 
the  ship  back  to  a  shipyar-^,  in  order  to  make  it  seawortliy  with  a 
minimum  amount  of  work. 

(d)  Effect  on  personnel  and  habitability. 

With  the  present  low  personnel  allowance,  and  the 
excess  troop  passenger  spaces  available,  the  destruction  of  lockers 
and  bunks  has  not  seriously  affected  the  habitability,  although  it 
has  inconvenienced  the  personnel.  All  living  spaces  (except  one 
compartment  outboard  of  #2  held)  had  to  be  abandoned  around  #1  and 
2  holds.  For  normal  peace  time  allowance  of  personnel,  and  as  a 
passenger  carrier,  the  habitability  of  the  ship  would  not  be  satis¬ 
factory  without  replacement  of  lockers  and  bunks,  and  structural  re¬ 
pairs.  The  use  of  cc^^s  is  possible  in  emergency  but  they  are  not  a 
satisfactory  substitute  for  bunks  on  this  t5tpe  of  ship  due  to  its  roll 
and  pitch.  The  sanitary  system  is  now  working  but  for  two  days 
after  return  to  the  ship  trouble  was  experienced  with  the  flushing 
system  due  to  separation  of  pipes  at  t.he  flanges,  etc.  The  same  thing 
occurred  to  the  fire  main.  After  cutting  out  certain  sections  and 
IbJanirippr  off  the  flaiiges,  habitability  was  eventually  established  two 
days  after  reboardii.g.  An  additional  feature  that  had  to  be  consider¬ 
ed  In  this  climate  was  the  icebox  situation.  Considerable  trouble 
had  been  experienced  with  the  ice  boxes  since  departure  from  Pearl, 
Whether  any  damage  to  them  resulted  from  the  A  test  is  questionable, 
but  the  situation  was  worse  on  the  return  to  the  ship  because  the 
whole  plant  had  not  been  operated  for  four  days.  The  tender  is  now 
attempting  to  rectify  the  trouble.  Pending  work  completion  on  the 
ice  bo3^  supplies  were  obtained  in  small  qusintities  from  the  evacu¬ 
ation  ship  BEXAR. 

T’^e  effect  the  bomb  would  have  on  personnel  is  purely 
conjecture.  Based  on  an  observation  as  to  what  it  did  to  equipment, 
etc.,  it  is  safe  to  guess  that  personnel  casualties  would  have  been 
heavy,  especially  those  topside  or  exposed.  Persons  inside  the  ship 
would  possibly  escape  danger,  except  from  filing  debris.  Those 
exposed  would  experience  several  types  of  damage;  blown  overboard, 
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burned,  or  struck  by  debris,  etc.,  for  it  would  seem  that  when  life 
rafts  can  be  knocked  around  the  topsides  and  blown  overboard,  harrin 
being  would  experience  similar  fate  unless  prctocted  by  superetructux'e. 
Personrel  on  the  fantail  might  survive  without  damage,  even  though 
the  flagstaff  was  bent  downwards  about  30  degrees.  Food  and  water 
were  found  not  to  be  contaminated. 

(e)  Effect  on  fighting  efficiency. 

It  is  estimated  that  the  fighting  efficiency  oi  the  ship 
would  have  been  reduced  as  follows;  (note  that  this  does  not  include 
radiological  effects.  These  would  add  to  the  loss.). 

50%  of  the  armament  would  require  immediate  rcJpairs., 
although  minor  repairs,  they  would  require  man  power. 

50%  of  the  personnel  topiide  would  be  serioits  casualti¬ 
es.  20%  more  would  suffer  casualties  around  the  interior  of 
the  ship  and  in  exposed  places  shielded  from  the  bomb  blast. 

25%  maneuverability  of  the  ship  would  be  lost.  Maximum 
speed  would  be  limited  to  ten  knots  instead  of  sixteen.  It  Is  believed 
further  that  if  boats  had  been  carried  on  board  ail  of  them  would  have 
been  damaged  beyond  ready  availability.  Possibly  one  or  two  might 
have  survived  serious  damage.  This  opinion  is  based  on  what  happen¬ 
ed  to  the  davits.  As  far  as  fullfilling  its  aiission  as  an  Attack  Trans¬ 
port,  it  is  considered  that  the  ship  woidd  be  useless  except  as  a  hotel 
until  its  rigging,  booms,  hatches,  and  davits  were  cleared  of  debris 
and  rigged  ready  for  safe  operation.  This  would  also  require  satis¬ 
factory  jury  rigged  antennas,  halyards,  rigging,  etc.  With  a  war¬ 
time  allowance  repairs  might  be  satisfactorily  accomplished  within 
three  days;  one  day  being  required  to  clear  the  ship  of  debris  in  order 
to  get  through  passageways,  etc.  Anotlier  day  to  restore  liviag  con¬ 
ditions  such  as  plumbing,  iresh  water,  fire  main,  etc.,  and  a  third 
*  day  to  clean  up.  From  the  radiological  viewpoint  additional  days 
might  be  required.  This  is  a  most  important  feature  when  it  Is  realiz¬ 
ed  tiiat  this  ship  remained  hot  for  four  days  beforo  it  c  mid  be  boarded. 
Rain  washed  down  the  decks  and  the  radiological  material  collected 
in  practically  every  wrinkle  in  the  decks.  This  required  washing  down 
frequently  to  clear  the  decks. 

SECRET  US3  CRITTENDEN  (APA77) 


Page  102  of  147  Pages 


rv.  General  Summary  of  Observers  Impressions  and  Conclusions, 

The  CRITTENDEN  at  the  time  of  the  test,  was  anchored  in 
berth  159  BIKINI  with  105  fathoms  of  chain  to  the  port  anchor  and 
46  fathoms  of  chain  to  the  starboard  anchor  with  a  tight  moor.  The 
GILLIAM  was  400  yards  on  the  starboard  or  port  bow  (depending  on 
on  the  wind)  and  the  CARLISLE  was  on  the  starboard  beam  when  the 
wind  was  from  085  true.  Distance  to  the  CARLISLE  was  also  about 
400  yards.  From  comtjarJs^.  of  damage  to  nearby  ships  it  must 
assumed  that  the  bomb  hit  within  700  yards  of  the  ship  in  the  direc¬ 
tion  of  the  GILLIAM.  If  the  ship  was  headed  about  110,  which  seem¬ 
ed  to  be  true  wind  that  date,  then  the  bomb  dropped  about  30  degrees 
on  the  port  bow.  The  mission  of  the  ship  as  result  of  the  A  test  has 
been  )  lifted  as  an  attack  transport  until  repairs  can  be  effected, 
especially  to  booms,  davits,  and  hatches,  including  the  winches 
operating  with  same. 

V.  Preliminary  General  or  Specific  Recommendations. 

This  part  can  be  briefly  divided  into  personnel  and  material. 

(a)  Personnel, 

f 

T’hose  topside  that  are  required  for  ship  ccntrol, 
gunnery  and  deck  operations  must  be  reduced  to  a  minimum  number. 
All  exposed  personnel  must  try  to  keep  themselves  shielded  by  bulk¬ 
heads  or  heavy  machinery  when  warned  cf  an  attack.  If  debris  can 
be  avoided  a  position  prone  on  the  deck  should  be  the  best  defense 
against  being  swept  off  one's  feet.  Protective  clothing  should  be 
worn  to  avoid  receiving  the  radiological  dust  that  appears  +o  settle 
over  the  ship.  Ports  and  all  air  openings  practicable  should  be 
closed,  similar  to  r  gas  attack.  The  safety  precautions  laid  down 
for  tests  A  and  B  appear  to  be  a  good  guide  for  personnel  expecting 
atomic  bomb  attack. 

(b)  Material. 

It  is  recommended  that  the  topmasts  (foremast  and 
mainmast)  ba  designed  with  reduced  heights  for  iivis  of  ship.  If 
the  radar  equipment  were  to  be  placed  where  the  booms  end  when 

SECRET  USS  CRITTENDEN  (APA77) 


Page  103  of  147  Pages 


secured  in  an  upright  position,  it  is  believed  that  sufficient  results 
will  be  obtained  by  the  radar. 

Stays  and  Guys  held  up  well  except  for  one  or  two. 

ThoseTthat  did  carry  away  did  so  at  the  turnbuckle  threaded  bolts. 

This  indicates  that  stronger  bolts  would  have  held.  No  fracture 
of  wires  or  cables  was  observed. 

Life  Rafts  broke  loose  from  their  holding  down  clamps 
or  bridles  and  ended  up  all  over  the  ship  or  overboard.  A  wider(and  metal) 
bsnd  or  strap  would  have  held  up  much  better  and  would  not  have 
cut  into  the  life  rafts  themselves. 

Topside  parts,  especially  the  superstructure  of  the  ship 
must  be  streamll^.  Eliminate  square  corners  where  possible.  It  Is 
particularly  noticeable  that  no  gun  tubs  received  damage  except  one. 
Eliminate  breaks  in  the  superstructure  of  the  ship.  Join  up  sections 
where  possible.  As  an  example,  the  forward  deck  structure  on  the 
focsle  of  this  ship  had  all  four  bulkheads  pressed  in  (Spud  locker). 

The  next  deck  structure  aft  also  had  all  bulkheads  pushed  inward.  It  wa.s 
dlfficiilt  to  force  open  the  door  to  the  clipping  room.  If  these  two 
structures  had  been  joined  there  would  have  been  two  less  bulkheads 
damaged,  besides  according  a  stronger  structure. 

Deck  and  bulkhead  plating  should  be  thicker.  Where 
3/lf  is  used  it  should  be  increased  to  1/4”  and  where  1/4”  is  used  it 
should  be  increased  to  5/16”.  These  ships  are  extremely  light  anyway,  • 
too  much  so  for  their  mission;  a  few  extra  pounds  of  heavier  sheet 
plating  would  improve  their  condition  all  around. 

Piping:  Use  less  rigid  connections  at  the  flanges;  particularly 
for  flushing  water  and  the  fire  main.  If  necessary  use  the  same  system 
for  suspension  of  piping  as  is  used  for  the  steam  line  in  the  engine  rooms. 

Davits  are  weak  and  easil:^  distorted.  Any  single  one  or 
combination  of  the  following  suggestions  could  be  used:  Use  of  hinges  to 
lower  the  davits  down  flat  in  order  that  they  will  not  be  subjected  to  the 
blast.  BtiUd  davits  into  the  streamlining  of  the  ship.  Use  hydraulic  sys¬ 
tem  for  raisiug  and  lowering  davits  out  of  the  skin  of  the  ship. 
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Do  away  with  davits  and  substitute  cranes  two  aft  and  two  forward, 
so  they  C£ui  plomb  the  two  cargo  hatches  and  at  the  same  time  hazidle 
the  boats.  This  would  do  away  with  the  present  boat  booms  and  davits 
which  now  require  considerable  rigging  and  work  and  which  were 
damaged  badly  during  the  attack. 

Door  frames;  v;ere  exceptionally  weak  for  the  attack, 
and  should  be  strengthened. 

Canvas  covers;  remove  all  covers  before  an  attack  as 
they  become  very  radio  active.  Use  metal  coverings  over  canvas 
hoses.  Use  stronger  metal  boxes  over  magazine  sprinkling  S3^stexn« 
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-  -  SECTION  m 

lART  C  -  INSPECTION  REPORT 
SECTION  A  -  HULL 


A.  General  Description  of  Hull  Damage. 

(a)  Overall  condition  of  vessel. 

Fair;  the  hull  appears  to  be  seaworthy,  the  super¬ 
structure,  masts  and  stacks  are  not  seaworthy.  The  tops  (d  the  cargo 
holds  are  not  seaworthy  for  rough  weather.  The  engineering  plant 
is  satisfactory.  The  ship  can  operate  in  normEd  weather  conditions. 

(b)  General  areas  of  hull  damage. 

None  except  a  few  dents  on  starboard  side  between 
frames  2n  and  45,  just  below  the  upper  deck  beading.  Other  damage  to 
the  hull  Id  not  noticeable. 

(c)  Apparent  causes  of  hull  damage. 

A  very  slight  showing  of  the  frame  work  on  the  port 
side  forward  might  indicate  a  small  pressure  effect  from  the  blast.  The 
indentations  on  the  starboard  side  between  frames  20  and  45  might  have 
been  caused  by  tl^e  boarding  party  tugs,  or  by  the  pressure  exerted  on  the 
port  bow  by  the  blast.  There  are  indications  that  it  might  be  due  to  both. 

(d)  Principal  areas  of  flooding. 

None. 

(e)  Residual  strength,  etc. 

No  apparent  change.  It  will  be  difficult  to  determine 
this  until  the  ship  encounters  rough  weather. 
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B.  Superstructure  (exclusive  of  gun  mounts). 

(a)  Description  of  damage  (giving  important  dimensions). 

1.  Bridge  area:  entire  forward  bulkhead  (frame  59) 
pushed  aft.  except  at  deck,  about  18“  beginning  at  the  02  deck  for  a  dis¬ 
tance  of  2*  at  the  02  deck.  The  worse  section  is  the  forward  part  of  the 
pilot  house;  here  the  plating  at  the  welded  seam  just  to  the  right  of  the 
ship's  centerline  is  ruptured  vertically  for  a  distance  Of  6'  and  about 
3“  wide.  Both  wings  of  the  bridge  structure  on  the  02  and  03  decks  have 
their  forward  plates  ripped  vertically  downward  to  the  deck  and  are 
forced  aft  and  horizontal  to  the  deck.  Gyro  repeater  stands  on  both 
wings  of  the  navigating  bridge  were  badly  distorted  and  off  their  center- 
line.  The  repeaters  themselves  were  blown  overboard.  The  sounding 
machine  on  the  wing  of  the  02  deck  was  knocked  down  and  demolished 
(ports! de  of  ship).  Cargo  lights  located  on  the  forward  part  of  bulk¬ 
head  59  were  demolished.  All  except  one  glass  port  in  the  pilot  house 
were  demolished  or  damaged  beyond  repair.  All  instruments  on  the 
inside  of  the  pilot  house  and  on  the  forward  bulkhead  were,  however, 
undamaged  and  the  clock  was  still  running  on  arrival  of  the  first 
boarding  team  ABLE.  The  fathometer  was  out  of  order.  There  was  no 
way  to  determine  if  the  remote  PH  scope  was  operative,  due  to  dam¬ 
aged  masts.  The  fathometer  was  later  repaired  by  ship's  force  so  it 
could  be  used  in  an  emergency.  Electric  lights  on  the  overhead  were 
undamaged.  Also  on  the  wings  of  the  bridge  superstructure  the  stan¬ 
chions  supporting  the  20mm  guns  on  the  03  deck,  and  the  stanchions 
supporting  the  02  deck  were  severed.  Temporary  makeshift  stanchions 
have  been  installed  as  an  emergency  measure  to  prevent  the  wings  of 
the  03  deck  fr  om  dropping.  All  doors  and  bulkheads  around  the 
bridge  superstructure  have  been  dished  in  or  distorted  depending 
upon  the  amount  they  were  exposed  to  the  blast.  Both  doors  to  the 
pilot  house  cannot  be  closed  without  forcing  shut.  The  lower  port 
ladder  aft  of  the  bridge  structure  is  undamaged.  The  ladder  from 
the  01  to  the  02  deck  v/as  blown  down,  The  ladder  from  the  02  to 
the  03  deck  was  loosened.  Temporary  emergency  cabin  (construct¬ 
ed  out  of  sheet  metal)  blown  overboard  (portside).  Port  forward 
corner  of  Captain's  cabin  on  01  deck  broken  and  fractured;  exposed 
to  outside  of  weather  conditions.  Captain's  pantry  badly  damaged  as 
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well  as  equipment  therein.  Forward  part  of  Division  Commander*s 
cabin  also  damaged,  but  not  as  much  ar.  other  side.  Bulkhead  59  on  03 
deck  pushed  in  and  backwards.  Splinter  shield  in  front  of  Fire  Con¬ 
trol  station  is  fractured  at  centerline.  Both  signal  flag  bags  demolished 
and  blown  overboard.  CIC  room  undamaged.  Chart  house  undamaged. 

Radio  room  suffered  only  one  antenna  switch  casualty.  Switch  was 
knocked  off  overhead. 

2.  Amldship  Deckhouse  and  Stacks:  No  severe  damage  was  suffered 
by  the  amidship  section  of  the  superstructure,  except  the  usual  dishing 
in  of  the  doors  and  bulkheads.  This  also  applies  to  the  Radio  direction 
finder  shack.  Overhead  of  the  midship  section  above  compartment 
B-0309M  is  badly  distorted  by  the  downward  pressure.  Frame  88  bulk¬ 
head  is  particularly  pushed  in,  leaving  door  badly  Jammed  to  clipping 
room.  The  port  after  lookout  tub  forward  side  has  been  pushed  in.  Rails 
(hand)  around  03  deck  are  badly  bent.  The  following  special  damage  to 
the  midship  control  station  was  noted:  Compass  binnacle  dismounted  by 
blast  and  fioiing  searchlight  (from  #2  stack).  Rudder  steering  indicator 
damaged  beyond  repair.  Course  steering  indicator  satisfactory.  Engine 
order  telegraph  seems  satisfactory.  Gyro  repeater  stand  and  repeater 
damaged  and  may  be  repaired  if  required. 

Stacks:  Both  badly  damaged;  #2  stack  is  the  worse  damaged.  #1  smdce- 
stack  forward  part  is  pushed  in  about  1*  for  about  a  height  of  10  vertical 
feet  at  about  4*  above  deck,  the  metal  in  forward  part  of  stack  is  fractured  . 
for  about  6*^  Port  side  of  stack  under  searchlight  platform  is  pushed  in¬ 
ward  about  l^  Searchlight  (port)  is  blown  off  platform  and  demolished 
light  landed  about  50*  farther  aft  at  midship  control  station.  After  part  of 
stack  (streamlined  part),  is  squeezed  together  until  two  lower  blower  vents 
are  almost  together.  Starboard  searchlight  is  still  on  its  platform,  but  de¬ 
molished;  its  reflector  landed  on  forecastle.  Signal  mast  and  yardarms 
bent  backward  90  degrees  and  resting  on  top  of  stack.  Damaged  beyond  re¬ 
pair.  Halyards  and  radio  antennae  demolished.  #1  stack  sUll  has  two  guys 
supporting  it,  but  stack  would  fall  if  ship  rolled.  Inside  of  stack  not  badly 
dEunaged.  Whistle  still  operates  but  siren  diai^ram  broken.  Forward 
stack  casing  opened  at  welded  seams  just  above  bailer  in  #1  Engine  Room. 
Ship*s  force  rewelded  on  reboarding  ship  in  order  that  holier  could  be 
steamed.  Top  of  smoke- 
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stack  not  damaged,  #2  smokestack,  forward  part,  is  pushed  ba'*k  In 
and  aft  about  5’,  and  fractured  across  the  bottom  of  stack.  Various 
fractures  also  occurred  in  the  welded  seams  joining  stack  and  deck 
03,  superstructure.  Entire  stack  leans  aft  and  to  starboard,  being 
held  Up  at  present  by  two  guys.  After  section  (streamlined  part) 
of  stack  is  squeezed  together  similar  to  #1  stack.  Stack  badly  dis¬ 
torted  in  all  sections.  Inside  part  of  stack  is  exposed  to  weather, 
with  part  of  outside  shell  severing  the  inside  uptake.  Galley  uptake 
(Charley  noble)  severed  at  03  deck  and  exhausts,  with  main  upbake, 
into  incinerator  room.  Incinerator  bricks  broken  and  incinerator 
out  of  order.  Ladder  on  port  side  of  #2  stack  twisted  around  itself 
once  and  bent  beyond  repair.  If  subjected  to  the  rolling  of  the  ship, 
#2  stack  would  carry  away.  It  is  believed  that  boiler  power  of  #2 
boiler  might  be  affected  unless  stack  obstruction  is  removed.  At 
present  boiler  can  be  used  for  auxiliary  purposes. 

3.  After  deck  house:  Forward  bulkhead  is  pushed 
In  about  1’  and  badly  fractured  and  distorted,  particularly  at  for¬ 
ward  port  corner.  40mm  gun  director  tub  tower  port  side,  Is 
severed  from  three  of  its  forward  supporting  legs,  and  pushed  over 
and  aft  about  30  degress.  Decking  on  after  deckhouse  is  bent  and 
dented  in  a  few  places,  from  the  blast  but  notlning  of  particular  note. 
Ready  boxes,  spare  40mm  gun  barrel  boxes,  and  other  light  sheet 
metal  objects  are  all  dented  inward  from  pressure.  Screen  speed 
light  shield  knocked  off  light,  but  light  itself  undamaged.  Smoke 
generators  damaged  beyond  use,  unless  rebuilt.  All  radio  antennas 
and  Insulators  broken.  Radio  3  however.  Is  undamaged.  Ail  con¬ 
nections  with  mainmast  are  down.  Large  doors  to  carpenter  shop 
(ports’de)  in  after  deckhouse,  are  blown  off.  Other  doors  and  bulk¬ 
heads  affected  similar  to  rest  of  ship  but  on  a  diminished  scale. 
Empty  oil  drums  in  stowage  are  all  caved  in. 

(b)  Causes  of  Damage  in  each  area:  These  can  be  sub¬ 
divided  into  the  following  important  headings. 

1.  Blast:  instantaneous  damage  such  as  caused  holes 
lO  be  torn  in  the  sheathings,  bulkheads,  etc.,  to  rip  canvas,  and  blow 
a  seai*chlight  fifty  feet  from  its  nositlon.  This  effect  was  very  notic- 
able  on  exposed  objects  without  adequate  protection  around  them. 
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2.  Pressure;  a  rapid  sidewise  and  downwara  ior''e 
exerted  on  the  ship  topside,  and  Increasing  in  its  effect  with  altitude. 
Subsequently  a  bending  or  distortion  of  other  parts  of  the  ship  result¬ 
ed  from  the  transmission  of  tlie  pressure  through  Intermediary 
points,  such  as  piping,  bulkheads,  beams,  etc. 

3.  Debri.^:;  flying  objects  which  struck  other  objects 
and  parts  of  the  ship  causing  damage  to  those  parts,  or  to  the  flying 
objects  themselves. 

4.  Heat;  effects  were  very  light  and  not  generally 
noticeable  except  on  the  forward  part  of  the  masts*  sind  sides  of  the 
ship,  as  well  as  part  of  the  superstructure,  where  it  blistered  paint, 
left  shaddows,  or  otherwise  left  its  mark.  Some  of  the  plastic  name 
plates  over  doors  were  melted  where  exposed  to  the  direct  rays  of 
heat;  others  were  undamaged. 

5.  Radioactivity;  Geiger  counter  showed  that  the 
worse  effects  were  on  the  topside  of  the  ship  where  the  particles 
of  radioactive  matter  settled  in  dips,  hollows,  and  breakers  in  the 
plating.  The  ship  was  considered  to  **hot’*  to  reboard  for  4  days 
after  the  test.  V^en  boarding  was  finally  accomplished,  it  wsis 
necessary  to  wash  away  all  spots  where  the  v;ater  had  drained  and 
collected,  leaving  later  a  dried  residue  of  radioactive  matter.  It 
was  two  days  before  these  places  lost  their  **hot*’  characteristics; 
ie:  6  July.  Where  holes  were  blown  in  the  superstructure,  and  in 
#1  and  2  cargo  holds,  radioactive  matter  entered  the  inside  of  the 
ship.  This  was  a  very  negligible  quantity,  however. 

(c)  Evidence  of  fire. 

None. 

(d)  'Estimate  of  relative  effectiveness  against  heat  and  blast,of: 

1.  Various  plating  thicknesses:  Light  sheet  metal 
(particularly  Inside  sheathing)  was  damaged  severely.  Heavier  metal 
such  as  1/4*’  plating,  was  damaged  only  by  blast  when  the  plating  was 
exposed  to  the  burst  or  pressure.  Also  if  the  plating  constituted  a 
flat  surface  it  suffered  more  than  when  in  a  spherical  or  circular 
shape.  One  exception  were  the  life  line  stanchions,  jackstaff,  flag¬ 
staff,  and  signal  mast  which  were  all  bent  by  tlie  explosion  in  spite  of 
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the  little  surface  they  presented.  The  thicker  the  metal  the  better 
it  withstood  the  blast. 


2.  Various  shaped  surfaces;  Round  surfaces  escaped 
major  damage.  Gun  and  lookout  tubs  were  in  general  undamaged.  Only 
one  lookout  tube  sulfered  damage,  the  metal  sides  being  pushed  in. 

This  was  on  the  03  superstructure  and  near  #2  stack  where  the  worse 
effect  of  the  blast  appeared  to  be  felt.  Flat  surfaces  invariably  suf¬ 
fered  result  of  both  pressure  and  blast  whether  exposed  or  not. 

3.  STS  compared  with  MS;  Assuming  the  gun  tub 
splinter  proof  metal  is  specially  treated  steel,  and  that  lookout  tubs 
are  mild  steel,  it  can  be  stated  that  STS  steel  is  superior  to  the  MS 
steel  under  atomic  pressures  and  blasts.  No  damage  occurred  to  the 
various  splinter  shielding. 

4.  Aluminum  materials;  only  two  of  these  were 
observed  damaged.  These  were  the  top  right  angle  mirror  holder 
sections  of  the  smoke  periscopes  in  the  engine  rooms.  Both  fractur¬ 
ed  at  the  aluminum  welded  joints.  Considering  their  state  of  pro¬ 
tection  in  the  spaces,  it  would  appear  that  aluminum  welds  would  not 
be  satisfactory  as  withstanding  atomic  blasts. 

(e)  Constructive  criticism  of  superstructure  design  or  con- 
.struction;  including  important  fittings  and  equipment; 

It  was  noted  generally  that  frames  around  doors, 
hatches,  and  the  athwartships  bulkheads,  the  topmasts,  and  the  stacks^ 
all  of  whicn  suffered  the  most  damages,  would  require  reenforcing  if 
it  is  desired  to  withstand  the  effects  of  the  blasts.  Whereever  a  fore 
and  aft  frame  support  was  used  the  bulkhead  forward  of  that  support 
seemed  to  withstand  the  pressure  or  shock.  This  was  especially  true 
at  bulkhead  59  topside  where  the  greatest  pressure  was  exerted  and 
that  bulkhead  there  were  no  fractures  or  serious  distortions  where 
the  bulkhead  was  strengthened  by  a  fore  and  aft  stiffener.  Exposed 
fittings  were  generally  unsatisfactory  if  of  weak  construction.  One 
example  was  the  bracket  which  held  the  wing  (STS)  metal  shields 
on  the  20mm  guns  and  used  for  the  protection  of  the  gunner.  The 
shields  withstood  the  blast  but  the  bracket  weakened  and  bent,  when 
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pressoTb  was  exerted  on  the  shields.  This  bent  one  shield  back  (which 
would  have  killed  the  gunner)  and  temporarily  made  the  gun  inoperative. 
A  considerable  number  of  brackets  on  bulkheads  were  rusted  and 
promptly  carried  away  as  a  result  of  the  blast.  The  desire  to  keep  down 
topside  weights  is  recognizedi  but  the  atomic  bomb  will  mean  that  more 
thought  and  care  must  be  put  into  stronger  and  more  durable  metals. 

C.  Turrets,  Guns,  and  Directors. 

(a)  Protected  mounts. 

1.  General  condition.  Including  operability;  gun  pro¬ 
tection  for  personnel  on  this  ship  consists  of  splinter  proof  shields  or 
gun  tubs.  The  40  and  20mm  guns  or  mounts  were  not  damaged  except 
the  2C):rim  gun  mentioned  at  '»e.  Wnen  the  ship  was  “stripped**  at 
Terminal  Island  Naval  Shipyard,  the  forward  port  and  after  starboard 
40mm  guns  were  removed.  Also  all  20mm  guns  were  removed  except 
one  on  each  corner  of  the  03  superstructure.  All  these  guns  will 
operate  if  necessary,  and  have  not  been  damaged  sufficiently  to  pre- 
ventthair  use.  The  actual  firing  of  the  guns  can  not  be  tested  of 
course  until  an  opportunity  is  offered,  but  with  the  exception  of  their 
alignment  no  difficulty  is  anticipated.  Gun  sights  require  checking. 

2.  Effectiveness  of  installed  turrets  or  shields;  the 
splinter  protecting  shields  or  gun  tubs  resisted  all  damage  except  as 
otherwise  noted  above.  It  is  considered  that  the  present  installations 
are  satisfactory  except  for  minor  alterations  as  will  be  proposed 
later  in  this  report. 

(b)  Ur^>rotected  mounts;  the  5**/38  AA  gun  is  the  only  unpro¬ 
tected  gun  on  &e  ship. 

1.  General  conditions  including  operability;  the  6**  AA 
gun  was  partly  shielded  from  the  blast,  due  to  the  gun’s  position  close 
to  the  after  deckhouse  superstructure  which  partly  shielded  it.  The 
gun  accordingly  received  no  damage.  Canvas  in  the  vicini^,  however, 
was  ripped  to  pieces.  The  flagstaff  aft  of  the  gun  was  bent  30  degrees 
lower  than  its  previous  position.  To  all  intent  and  purposes  and 
without  any  opportunity  to  test  the  firing  of  same,  it  is  considered 
that  this  gun  will  operat  satisfactorily  at  the  present  time. 
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2.  Effectiveness  and  sufficiency  of  crew  shelters; 
these  are  considered  insufficient  for  the  atomic  bomb  attack.  Gun 
crews  particularly  must  have  better  protection  from  blast  and  radio¬ 
logical  materials,  or  mater.  Other  persons  can  run  for  shelter  when 
warned  of  an  air  attack  which  migh  mean  an  atoir.lc  or  other  type  of 
bombing.  If  the  gun  crews  are  to  remain  on  their  stations,  modifi¬ 
cation  in  our  present  protective  devices  is  required. 

(c)  Rangefinders  and  directors. 

1.  General  condition  and  operability;  as  a  result  of 

the  test  it  is  believed  that  the  directors  are  satisfactory  except  in  align¬ 
ment  and  that  the  rangefinders  are  operable.  The  following  minor 
defects  exist:  Mkl4  mod  8  sights  renuire  adjusting  and  overhaul  by 
a  firecontrolman.  The  director  tuk^(40mm)  for  gun  #44,  is  out  of 
alignment  and  hence  so  is  director.  The  test  blast  knocked  the  tub 
stands  off  3  of  their  supports  close  to  the  deck  with  the  result  that 
the  tower  is  leaning  aft  from  the  vertical  about  25  degrees.  Battery 
for  the  rangefinder  was  torn  loose. 

2.  Condition  of  instruments;  same  as  above. 

* 

(d)  Constructive  criticism  of  design  or  construction  of 
mounts,  directors,  foundations,  etc. 

As  mentioned  above,  their  appears  to  be  a  decided 
need  for  more  protection  to  exposed  personnel,  and  improved  mechan¬ 
ical  devices  to  secure  parts  to  mounts,  etc.  The  side  shields  splin¬ 
ter  protection)  on  the  20mm  guns  should  be  rounded  off  instead  of 
being  flatwings.  The  40mm  and  5”  guns  should  have  STS  splinter 
shields  of  spherical  (or  at  least  some  curved  surface)  surfaces.  It 
is  not  considered  that  a  splinter  proof  tub  around  the  5'*  gun  is 
practicable,  nor  is  it  necessary.  A  turret  mount  might  help,  but 
this  gun  is  so  well  protected  by  the  after  superstructure  that  it  is 
not  believed  advisable  to  add  more  unnecessary  weight.  More  emphasis 
must  be  placed  on  a  better  welding  adhesion  for  brackets  and  legs  sup¬ 
porting  tubs  or  other  objects  to  prevent  their  being  severed  by  the 
atomic  blast.  If  a  light  strong  splinter  proof  metal  can  be  produced, 
it  is  considered  that  such  a  metal  .  r  plating  would  be  highly  desirable 
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to  Install  around  the  gun,  either  in  a  dome  arangement,  turret  type, 
or  merely  a  surface  so  curved  as  to  minimize  the  effects  of  the 
blast.  It  must  be  remembered  that  with  the  atomic  bomb  the  danger 
from  shell  fire,  bombs  or  shrapnel  is  far  less  than  radiological 
effects  or  blast  of  the  atomic  bomb. 

D.  Torpedo  Mounts  -  Depth  Charges  Gear. 

None. 

E.  Weather  Deck. 

(a)  General  conditions  of  deck  -  causes  of  damage. 

rhe  most  severely  damaged  weather  decking  was 
that  forward  of  frame  59,  particularly  that  section  on  both  sides  of 
the  focsle  between  frames  33  and  59.  This  deck  has  been  pushed 
downward  about  18”  with  the  maximum  dent  at  about  frame  55.  The 
following  damage  on  the  focsle,  although  not  to  the  decking,  will  il¬ 
lustrate  the  force  of  the  blast  and  pressure  to  which  the  decking  was 
subjected.  Jackstaff  bent  aft  45  degrees,  metal  speclman  and  for¬ 
ward  anchor  light  brack'^*''  blown  clear  of  ship.  Lookout  chair  tn 
bow,  demolished.  Forward  guy  to  foremast  (j^ckstay)  carried  away 
at  bolt  into  turnbuckle.  Paint  was  blasted  off  the  blast  tower,  for¬ 
ward  side  of  foremast,  and  other  exposed  higher  surfaces  on  the 
focsle.  Small  5  gallon  test  tli;  and  55  gallon  test  drums  were  col¬ 
lapsed.  Hawse  pipe  covers  b’^^wn  clear  of  ship.  Life  buoys  and 
rafts  scattered  about  the  focsle  and  over  the  side.  Most  damage 
to  rafts  was  caused  by  canvas  straps  carrying  away  and  broken 
gratings  with  loss  of  emergency  gear;  paddles  broken,  etc.  Dent 
in  topside  of  anchor  windlass  control  bos.  Windlass  operates. 

Ladder  on  forward  side  of  spud  locker  bent  to  starboard.  Sound 
telephone  on  bulkhead  ripped  out  of  box.  Swab  rack  aft  of  blast 
tower,  split  a  little  but  usable.  Life  raft  grating  just  behind  swab 
rack  suffered  worse  damage  with  broken  grating.  Top  of  hatch  to 
forward  fire  pump  room  dished  in.  Door  and  gratings  (metal) 
blovm  off  after  side  of  spud  locker.  Metal  box  inside  was  crushed. 
Locker  itself  has  all  bulkheads  pushed  in  from  pressure.  The  after¬ 
section  of  shield  around  40mm  tub  port  side  was  scorched  inside 
the  tub.  Top  of  hatch  to  paint  locker  trunk  dished  in. 
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Door  01*27-1  Jammed  inward.  Forward  bulkhead  to  40mm  clipping 
room  also  dished  in.  One  foamiie  can  on  bulkhead  #27  knocked  off 
rack  and  demolished.  Door  to  A -0102  (companionway)  ddshed  in  and 
name  plate  over  door  burned  off.  Door  Just  forward  cd  this  was  blown 
off  hinges.  Fire  hose  at  cut-out  1-27-2  (fire  station  01-29-2)  blown 
off  at  plug.  Spare  piece  of  hose  was  scorched  beyond  safe  use.  Hose 
holden  bent.  Ventilator  cover  01-  32-2  dished  in.  After  ladder  port 
side  forward  deckhouse  (from  forecastle  to  top  of  house)  bent  aft. 

Metal  rack  on  bulkhead  for  helmet  stowage,  crushed  together.  After 
holding  down  straps  on  both  paravanes  carried  away,  but  parava^^as  re¬ 
mained  bolted  to  deck  and  were  undamaged.  Spare  40mm  gun  barrel 
metal  boxes  were  bent  inward  on  all  sides.  Port  life  line  stanchions 
bent  aft  and  inboard.  Two  guys  or  stays  to  foremast  still  remained 
on  each  side.  Port  boat  boom  broken  loose  from  securing  bracket. 

Steam  tight  glebe  broli^en  but  inside  electric  light  bulb  still  intact. 
Starboard  boom  appears  satisfactory  except  where  hit  by  tug.  Army 
portable  announcing  equipment  stowed  on  03  deck,  was  blcv^n  down 
on  to  the  forecastle,  (1  box  only).  #1  and  #2  hatch  coaming  badly  dis¬ 
torted,  bent  outwards.  Test  bombs  located  port  and  starboard  sides 
at  frames  46  and  40  respectively,  were  undamaged  except  torn  loose 
from  securing  padeyes.  Fins  on  bombs  slight  bent  from  rolling 
around  deck.  Holding  down  bolts  on  starboard  forward  deck  winch 
sheared  off  at  base  due  to  depression  made  in  deck.  Both  boat  skids 
#1  hatch  damaged.  Starboard  one  was  blown  out  on  deck.  Port 
ventilation  frame  65  (pl-65-2)  was  sheared  off  at  deck,  leaving  hole 
into  #1  hold  compartment.  Starboard  ventilator  undamaged  except 
where  holding  down  bolts  loosened.  Troop  ammunition  hold  hatch 
cover  to  tr<ink  A-405M  was  blown  in  and  ended  up  in  bottom  of 
trunk.  Similar  action  had  happened  to  all  liatch  covers  and  pontoons 
to  the  cargo  hatches.  All  other  weather  decks  sustained  only  minor 
damage.  #2  hatch  and  the  topside  superstructUiS  of  the  03  deck  are 
the  main  exceptions,  particularly  above  B-0309M.  The  chief  cause 
of  damage  to  the  decks  was  principally  the  pressure,  and  partly  as 
a  result  of  the  transmission  of  stresses  through  frames,  etc. 

(b)  Usability  of  decks  in  damaged  condition. 

They  are  usable;  however,  the  forecastle  deck  and  top 
of  B-0309  are  considered  to  be  the  most  hazardous  for  rough  weather  be¬ 
cause  tlie  structures  and  their  deformations  have  not  been  tested  subject 
to  normal  sea  conditions. 
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04}  Ci4irilUf>n  of  equipment  and  fittings. 

1.  I«£ocrtng  and  towing  fittings;  Satisfactory. 

Boats  and  boat  handling;  unsatisfactory.  Only  one 
d/- vit  1;^  c^  i.ablo  (sitarboard  forward  davit),  and  its  durability  is 
quci.d'jned  'mUi.  t.  satisfactory  test  can  be  conducted.  Falls  will 
requir*)  overha^U.  1  wo  boats  could  be  carried  at  this  davit  if  to  much 
operaUfA^  is  not  reqw.  red.  Other  davits  and  boat  booms  are  not  oper¬ 
able.  Tht  BUi'bc&x^  after  davit  might  be  made  operable  wtUi  minor 
repairs  to  electrical  apparatus  and  safety  test  made  on  davit.  The 
starboard  davits  would  require  considerable  overhaul  with  crane 
services.  They  are  distorted  and  the  after  one  has  collapsed  and  fall¬ 
en  out  of  its  tracks.  It  is  supported  by  the  superstructure  bulkhead 
at  present,  and  blocks  the  passageway  along  the  02  deck  port  side. 

One  boat  which  was  carried  on  the  evacuation  ship  still  remained  operable. 
All  other  boats  were  turned  into  the  boat  pool  HIQNI. 

S.  Airplane  handling  gear,  e^c.;  only  boat  booms  used 
on  this  type  ship  and  they  are  not  operable. 

4.  Barriers,  arresting  gear,  etc.;  does  not  apply. 

F.  Exterior  Hull  (above  water  line). 

(a)  Condition  of  exterior  hull  plating  and  causes  of  damage; 
as  described  in  preceding  items,  the  hull  exterior  appears  to  be  in  good  con¬ 
dition.  The  only  damage  that  could  be  ascertained  was  a  trace  of  pressure 
indication  on  the  port  side  where  faint  outlines  of  the  ^iip*s  frames  and 
strakes  may  be  observed.  This  can  (mly  be  cbtjervcd  under  close  scrutiny. 
O;  the  starboard  side  there  are  two  separate  indentions,  one  of  which  ap¬ 
pears  to  have  been  the  result  of  boarding  tugs  coming  alongside,  and  the 
other  which  might  be  from  the  same  causes  or  from  the  result  of  the  bow 
of  tlieship  being  forced  to  starboard.  1  am  inclined  to  favor  the  tug  causes 
because  there  are  no  other  indications  to  show  that  this  damage  is  a  re¬ 
sult  of  the  test.  Both  indentations  are  between  frames  20  and  45,  and 
along  tlie  main  deck  strake,  although  the  damage  is  vertical. 
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(b)  Condition  ot  oxterlor  hull  fitUngs. 

None  observed. 

(c)  Details  of  say  Impairment  or  ji^eer  strikes. 

None  observed. 

(d)  Condition  of  side  armor  belt. 

Does  not  apply  to  this  ship. 

Q.  interior  Compartments  (above  water  line  or  armor  deck). 

(a)  Damage  to  structures  and  causes. 

Ihe  primary  damage  resulted  around  #1  and  2  hatches. 

Other  miscellaneous  damage  wa^  of  minor  rature  and  Is  detailed  as 
follows  in  later  sections  of  thlsrreport.  The  damage  to  the  hatch 
coamings  was  indirectly  responsible  for  much  more  interior  damage 
than  would  normally  have  been  expected.  When  the  downward  pres¬ 
sure  was  exerted  on  the  cargo  hatches,  It  was  strong  enough  to 
double  in  two  of  the  hatch  covers.  These  gave  way  and  their  weight, 
plus  the  instantaneous  pressure  on  the  decking,  forced  the  hatch 
coamings  to  bulge  and  this  in  turn  permitted  the  hatch  pontoons 
below  them,  to  fall  to  the  bottom  of  tte  hatches.  Ih  number  1  hatch  the 
debris  damaged  the  test  electrical  equipment  installed  at  PEARL,  hi 
number  2  hatch  the  airplane  was  demolished.  The  distortion  of  the 
main  deck  around  these  two  hatches  damaged  considerable  amount  of 
sheathing  and  ndscellaneous  equipmmt.  The  dropping  of  te  hatch 
and  pontoon  covers  left  the  compartments  adjacent  to  them  wide  open 
and  exposed  to  the  blast  of  the  bomb.  Accordingly  more  damage 
resulted  inside  the  sh4>  than  would  have  been  the  ease  if  the  sl^ 
had  remained  closed  up.  The  same  remarks  apply  to  the  troop  am- 
muntlon  hatch  just  aft  #1  hold. 

(b)  Damage  to  bulkheads  (joiner)  and  causes. 

Very  few  places  were  observed  with  this  ^Tpe  of  dam¬ 
age.  Most  of  It  was  distorted  metal  due  to  transmission  of  the  stresses 
through  some  other  medium. 
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(c)  D«tiil8  of  dama^  to  access  closures  and  fittings. 

This  damage  has  been  described  In  general  through¬ 
out  this  report,  but  certain  details  are  being  added.  All  watertight 
doors  exposed  to  the  Mast  were  pushed  inward  and  all  those  on  Uie 
exposed  part  of  01,  OP,  and  03  decks  had  their  frames  so  distorted 
that  It  was  impossitlo  to  open  the  doors  without  the  use  of  a  sledge 
han"'  «r,  crowbar,  or  beam.  None  cf  Uie  doors  when  onc^  opened 
could  e  closed >  Vko  doors  remained  closed.  Ventilation  damage 
will  be  covered  later.  Escape  hatches  w^re  similarly  tr^^ated  as 
for  the  watertight  doors. 

(d)  <.:ondttion  of  equipment  within  the  nompart!2\ent3. 

EquVment  was  damaged  whereever  it  was  subjected 
CO  unrestricted  pressures.  Lightweight  sheathinr  •'r'lund  #1  and  2 
hatches  was  bent,  frac.ured,  separated  and  otherwise  distorted. 
Llicewise  the  lockers,  bunk  stanchions,  magazine  sprinkler  boxes, 
first  aid  boxes,  and  furniture.  Most  of  tlie  damage  was  done  by 
the  movement  of  the  decks  and  bulkheads,  the  remainder  by  debris. 
The  two  large  doors  on  tlie  starboard  side  of  the  wardroo'.n  were 
hurled  into  the  wardroom  and  cut  off  one  of  the  tables  a.e  well  as 
bang  .  up  the  furniture  pretty  generally.  Even  office  equipment 
in  ti  c  damaged  parts  received  it*?  shar^  of  damage.  The  ship^s 
offices  suffered  considerable  damage  but  not  enough  to  prevent 
their  u*e.  However,  hero  like  in  otlier  places,  tlie  damage  was 
received  where  closures  had  been  opened  by  the  explosion,  this 
.seemed  to  let  in  the  blast  of  air  that  did  tlie  daniag.^. 

(e)  Evidence  of  fire. 

None. 

(f)  Damage  in  way  of  piping,  cables,  ventilation  du  15,  etc. 

On  first  boarding  the  ship  it  was  obsen'ed  diat  sev¬ 
eral  pipe  connections  had  been  broken.  As  soon  as  pressure  was 
placed  on  the  fire  main  and  flushing  system,  a  considerable  amount 
of  water  stEirted  leaking  at  various  connections  Flanges  were 
tlgi.tened  with  a  little  success  but  several  large  on*^c  could  not  be 
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repaired.  In  such  cases  the  particular  section  was  blanked  off  or 
by-passed.  Eventually  the  only  section  that  was  cut  out  was  on  the 
starboard  side  of  #1  hold  where  the  fire  main  had  been  forced  apart 
due  to  distortion  of  tiie  overhead.  At  present  the  system  operates 
satisfactorily  at  anchor  but  it  is  doubtful  as  to  how  much  vibration 
it  would  stand  at  sea. 

Electric  cables  were  in  general,  undamaged.  Cables 
running  up  the  foremast  and  mainmast  v/ere  the  only  ones  damaged 
severely.  Others  had  a  few  loose  connections  as  a  result  of  equip¬ 
ment  being  displaced  etc.  A  detailed  report  of  these  will  be  found 
under  the  electrical  section. 

Ventilation  ducts  as  a  whole  acted  very  satisfactorily. 
The  ducts  around  #1  and  2  holds  were  the  only  portion  of  the  system 
that  were  badly  damaged.  The  most  severely  damaged  part  of  the 
system  occurred  on  the  main  deck  port  side  at  frame  56  where  the 
entire  blower  trunk  and  vent  duct  was  blasted  wide  open.  On  both 
sides  of  the  hatch  the  ducts  were  knocked  down  and  no  ventilation 
operates  nn  that  section  of  the  deck.  Topside  on  the  upper  deck, 
the  same  vent  trimk  was  struck  hard  enough  to  knock  out  its  bolts 
to  thp  decking  but  sufficient  number  held  to  keep  the  trunk  upright. 
On  the  other  side  of  the  deck  the  trunk  was  blown  overboard.  At 
present  the  ventilation  system  is  adequate  for  present  operations. 
Although  distorted,  the  system  around  #2  hold  is  operable. 

(g)  Estimate  of  reductl  jn  in  watertight  division,  utility,  etc. 

None  estimated  at  present. 

H.  Armor  Decks. 

Not  applicable  for  this  type  of  ship. 

I.  Interior  Compartments  (below  water  line). 

(a)  Damage  to  superstructure  and  causes. 

Not  applicable  to  compartments  below  water  line, 
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(b)  Damage  to  joiner  bulkheads  and  causes. 

None. 

(c)  Details  of  damrge  to  access  closures  and  causes. 

None. 

(d)  Condition  of  Equipment  witliln  compartments. 

Satisfactory,  except  as  noted  in  other  subheads. 

(e)  Flooding. 

None. 

(f)  Damage  in  way  of  piping,  cables,  and  vent  ducts. 

None  below  water  line. 

(g)  Estimate  of  reduction  in  watertight  subdivision  and  utility 
of  spaces. 

No  change. 

J.  Underwater  Hull. 

(a)  Interior  inspection  of  underwater  hull. 

Results  satisfactory. 

(b)  Effect  of  damage  on  buoyancy,  operability,  maneuver¬ 
ability,  etc. 

None  observed  and  none  considered  likely. 

(c)  Any  known  or  suspected  damage  to: 

1.  Shafts  and  propellers.  None. 
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2.  Struts.  None. 


3.  Rudder.  None. 

4.  External  keel.  None. 

(d)  Details  of  Impairment  of  keel  structure. 
None  observed. 


K.  Tanks. 

(a)  Condition  of  tanks  in  areas  of  damage. 

None  observed  and  none  believed  damaged. 

♦ 

(b)  Contamination  of  tanks  and  liquids. 

1.  Extent  and  cause  if  known.  None. 

2.  Effect  on  ship's  operability.  None, 

(c)  Damage  (known  or  suspected)  to  torpedo  defense  system. 

None. 


L.  Flooding. 

(a)  Description  of  major  flooding  areas. 

None. 

(b)  Sources  of  flooding. 

1.  Opened  boundaries.  None. 

2,  Damage  or  poorly  designed  system,  such  as  access 
closures  or  fittings,  ventilation  ducts,  piping,  wiring,  etc.  None, 

(c)  List  of  compartments  believed  to  have  flooded  slowly  so  as 
to  he  susceptible  to  damage  control. 

None. 
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M.  Ventilation  (exclusive  of  blowers). 

(a)  Damage  to  ventilation  system  and  causes. 

1.  Ducts.  It  is  noteworthy  that  no  damage  occurred  to 
ventilation  ducts  anywhere  in  the  ship  except  near  the  cargo  hatches 
where  Uie  system  was  exposed  to  the  blast  by  the  opened  hatches. 
Even  though  doors  to  tlie  blower  rooms  were  dished  in,  and  hatches 
ind  doors  to  compartments  similarly  affected  throughout  the  ship 
were  dkewise  under  pressure,  no  part  of  the  system  was  affected 

in  these  sections  of  the  ship.  In  the  spaces  around  number  1  hold  the 
ducts  that  were  protected  with  lagging  suffered  the  least  damage  and 
could  have  been  uaod  again  had  not  the  unlagged  sections  been  badly 
distorted  or  demolished  by  falling  debris.  The  only  ducts  that  were 
exposed  to  the  outside  blast  and  damaged,  were  those  vents  on  the 
focsle  aft  frame  55  and  the  one  on  the  main  deck  outboard  and  aft 
of  the  garbage  grinder  compartment.  The  lattbr  can  be  reassembled 
when  time  permits.  The  vent  on  the  port  side  of  the  focsle  can  be 
welded  vhen  the  bolts  carried  away,  but  the  ducts  in  the  compart¬ 
ment  below  are  demolished.  The  vent  on  the  starboard  side  of  the 
focsle  at  frame  55  was  blown  overboard  and  left  only  the  opening  in 
the  deck.  Its  counterpart  in  the  compartment  below  was  also  des¬ 
troyed.  Vents  (particularly  vertical  ones)  exposed  topside  should 
be  secured  better  at  the  deck. 

2.  Closures,  the  same  comment  as  above  as  above 
applies  to  the  closures. 

3.  Effect  on  habitability.  The  c  nly  effects  were 
those  around  #1  cargo  hold.  In  confined  atmosphere,  such  as 
rough  weather  in  the  tropics,  the  lack  of  ventilation  in  that  area 
would  be  noticeable.  At  present  its  effect  is  negligible. 

(b)  Evidences  that  ventilation  system  conducted  heat  blast , 
fire,  or  smoke  below  decks. 

None  could  be  observed. 

(c)  Evidence  that  ventilation  system  allowed  progressive 
flooding.  None. 
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(d)  Constr\ictive  criUeszn  of  design  end  construcUon  of 
system. 

Vents  and  trunks  exposed  to  the  outside  explosions 
should  be  secured  by  better  means  to  the  hull  or  deck  or  bulkheads. 

Ducts  throuc^  compsxtments  should  be  lagged  as  well  as  possible, 
everyndiere,  and  not  secured  to  too  many  ^.:ices  that  might  be  sub¬ 
ject  to  distortion  or  pressure. 

N.  Ship  Control. 

(a)  Damage  to  ship  control  stations  and  causes. 

1.  Bridge  area. 

Although  the  forward  bulkhead  of  the  bridge 
structure  was  badly  damaged,  it  seems  remarkable  that  the  bstruments 
suffered  so  little.  Two  days  after  rehabilitation,  all  ship  control 
instruments  were  tested  and  the  ship  actually  turned  over  its  screws 
with  all  hands  stationed  at  their  underway  stations,  and  no  difficulty 
with  ship  control  was  experienced.  No  repairs  were  necessary  to 
accomplish  this.  The  only  ship  control  instruments,  in  the  bridge 
area  that  were  damaged  were  the  two  gyro  repeaters  in  the  ends  of 
the  bridge  wings.  Both  stands  of  these  instruments  were  knocked 
off  the  centerline  and  the  repeater  connections  a'<^d  repeaters  damaged 
beyond  repair.  Above  the  bridge  on  the  OSideck,  the  single  repeater  at 
the  fire  control  station  remained  operative  even  though  it  was  near 
a  bubdiead  that  was  split  by  the  force  of  the  blast. 

2.  CIC  room. 

No  damage  was  observed;  radar  however  was 
inoperative  due  to  connections  with  masts  being  severed. 

3.  Gyro-Compass. 

No  damage;  and  is  operative. 
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4.  Steering  gear. 


No  damage;  and  is  operative. 

5.  interior  communications. 

Satisfactory  for  ship  control. 

(b)  Constructive  criticism  of  the  ship  control  system. 

1.  Layout  and  arrangement. 

Considered  satiafactory,  except  as  In  comments 

below. 

2.  Location  with  respect  to  protection. 

It  will  be  noted  that  the  comments  above 
applied  to  the  bridge  area  only.  As  regards  the  midshin  secondary 
control  station  on  top  the  superstructure  of  the  03  dedc»  it  Is  con¬ 
sidered  that  this  station  should  have  more  protection.  This  is  not 
recommended  so  much  for  protection  of  personnel  as  for  both 
personnel  and  equipment.  It  is  difficult  to  determine  what  damage 
resulted  to  this  station  directly  from  the  explosion  because  the  24'" 
searchlight  landed  in  the  middle  of  it.  From  a  close  analysis  it  '^eems 
that  more  damage  was  caused  by  the  searchlight  as  all  instruments 
were  demolished  except  two.  It  is  therefore  recommended  that  a 
small  weight  splinter  proof  shield  be  installed  around  this  equip¬ 
ment  so  as  not  to  block  the  conning  view,  but  sufficient  to  protect 
both  personnel  and  equipment  from  direct  blast  and  pressure  effects. 
The  smoke  stacks  provide  some  protection  except  from  the  beam. 

This  control  station  at  present  is  inoperative.  The  control  station 
on  the  after  deck  house  is  still  operative  as  it  was  protected  by  the 
smoke  pot  stowage  and  other  shields  around  that  area,  such  as  gun 
tubs,  etc.  It  seems  unusual  that  the  after  station  was  not  affected 
when  the  smoke  generators  Just  a  few  feet  aft  were  pUed  up  In  one 
comer  and  damages  beyond  use.  No  additional  protection  is  con¬ 
sidered  necessary  for  the  after  station. 
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O.  Fire  Control. 

(a)  Damage  to  fire  control  stations  and  causes. 

1.  Directors  and  elevated  control  stations. 

llie  fire  control  station  on  top  of  the  bridge 
structure  was  not  badly  damaged,  and  is  almost  100%  operative 
except  that  there  is  no  way  r\t  present  to  determine  If  the  severance 
of  the  connection  with  the  fbre  and  main  tops  Is  having  any  effect 
on  communications  with  the  other  stations.  Due  to  all  the  connection 
boxes  etc.,  being  on  the  forward  bulkhead  which  was  split  by  the 
blast,  a  few  repairs  were  necessary,  but  nothing  of  a  serious  nature. 

2.  Plot  rooms  and  protected  spaces. 

Not  applicable. 

(b)  List  of  stations  having  Insufficient  protection  and 
estimated  effect  on  fighting  efficiency  of  the  loss  of  each. 

The  fire  control  station  on  this  ship  is  only  slightly 
protected  by  bulkhead  59.  If  this  station  is  eliminated  there  is  no 
other  suitable  station  available  to  operate,  as  control  personnel  at  this 
post  would  suffer  severe  casualties  unless  more  protection  is  pro¬ 
vided  from  blast  and  radioactivity. 

(c)  Constructive  criticism  of  location  and  arrangement  of 
stations. 

The  location  Is  considered  to  be  In  the  best  available  spot, 
particularly  from  the  AA  control  viewpoint.  However  the  present 
station  could  be  greatly  Improved  by  the  addition  of  a  parabolic  or 
similar  type  (inverted^)  metal  shield  installed  In  sections  around 
the  control  station  and  on  top  of  the  present  shield  so  as  to  provide 
protection  to  the  entire  human  body,  and  still  retain  the  clear  visual 
overhead  and  surrounding  view.  The  curve  of  the  additional  pro¬ 
tection  could  be  fitted  In  with  the  streamlining  recommended  for 
topside  superstructures. 
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P.  Ammunition  Behavior.  Note:  This  ship  carries  100% 
ammunition. 

(a)  Ready  service  ammunition^  location,  protection,  be¬ 
havior,  and  heat  and  blast  effect. 

1.  Main  battery. 

Not  applicable. 

2.  Secondary  battery,  5' V38  AA. 

No  daznage  to  ready  service  boxes  or 
ammunition.  One  s.p.  sample  broken  in  5"  powder  box. 

S.  40mm,  20mm,  and  other. 

40mm  (gun  41)  ammunition  in  rack  around 
inside  of  gun  tub  was  shaken  up  a  little.  One  cartridge  knocked  out 
.  of  holding  down  clips  on  rack,  and  was  lying  flat  on  its  side  in  same 
rack.  Canvas  cover  tom  off.  A  few  other  cartridges  knocked  loose 
from  clips  but  did  not  change  positioii.  This  gun  was  forward  on  the 
starboard  side  and  partly  shielded  from  the  blast.  40mjm  (gm  44) 
starboard  side  aft;  ammunition  undamaged  and  not  moved.  Canvas  cover 
tom  off  tub. 


20mm  ammunition  in  ready  boxes  undamaged. 
Canvas  protective  covers  tom  off  all  boxes.  Boxes  dished  in  a  little 
from  pressure.  No  other  caliber  guns  are  installed. 

(b)  MSgazines,  location,  protection,  forces  involved,  behavior. 

1.  Main  battery  powder  and  projectiles. 

Not  «.pplicable. 

2.  Secondary  battery. 

5"  AA  in  c-305-d06M.  One  5"  projectile  on 
deck  in  C-305M  where  it  had  fallen.  Powder  cans  in  0-306  were 
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a^«n  up  but  had  not  falXsn  out  o<  racks.  No  damage  to  ammunition. 

3.  40inm;  20mm;  others;  doors  of  40mrii  magasslnes. 

A-OIOIM  clipping  room  had  door  forced  In 
and  Jammed  and  thermometer  broken.  Ammunition  not  damaged  or 
disturbed.  Likewise  there  was  no  damage  In  A404M,  C-0104^  0-30211. 
20mm  magaalnes;  both  doors  Jammed  on  8-030914  clipping  room^ 
Forward  bulkhead  was  dished  In  aft  thus  displacing  ammunition  cans  on 
back  side  thereof.  No  damage  to  ammunition.  Sj^lnkler  system 
damaged  due  to  distortion  of  overhead.  One  20mm  magaalne  fallen 
to  flooring  of  deck.  No  damage  to  C-0104M  (ellnplng  room),  or 
0-30214  small  arms  ammunition  stowage. 

(c)  List  of  stowages  which  are  Insuffleiently  protected  and 
efforts  on  ship  survival  of  explosion  of  oach  stowage. 

None. 

(d)  Behavior  of  gasoline  stowage  facilities. 

Satisfactory. 

Q.  Ammunition  Handling. 

(a)  Condition  and  operability  of  ammunition  handling  devices. 
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1.  Mai"  battery  hoists. 

Not  applicable. 

2.  Secondary  battery  hoists. 

5'*  hoist  operable  and  no  damage. 

3.  Passing  scuttles. 

Operable  in  all  magazines. 
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4.  Bomb  and  torpedo  ele\^tor8. 

Not  appUeable. 

(b)  Evidences  that  any  ammunition  handling  devices  con¬ 
tributed  to  passing  ot  heat,  lire,  blast  or  flooding  water. 

None. 

(c)  Constructive  criticism  d  deslipi  and  construcUcn  of 
ammunition  handling  devices. 

None  considered  necessary  or  desirable  as  all  such 
devices  work  saUalactorily. 


R.  Strength. 


(a)  Permanent  hog  or  sag. 

1.  Hull  evidence. 

None  visible  to  the  naked  eye.  It  Is  possible 
that  the  engineers  who  made  the  original  measurements  may  have 
found  either  or  both  after  the  test. 

2.  Superstructure  expansion  joints,  etc. 

Only  one  observed  was  the  one  on  t^  of  the 
03  superstructure  deck,  a^dshlps.  Tbls  Is  not  a  true  expansion 
Joint  but  Illustrated  the  amount  the  deck  moved  fore  and  aft,  about 
six  Inches. 


3.  Local  evidences  of  longitudinal  stresses. 

Traces  were  evident  In  the  deck  plating  around 
#1  hatch  particularly.  Also  the  paint  on  the  pontoons  In  the  hatches, 
and  the  beams  that  fell  Into  the  hatches  showed  the  stress  marks 
In  the  painted  surfaces.  Ibese  were  photographed  by  the  various 
boarding  members  of  DSM. 
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(b)  Shear  strains  In  hull  plating. 

None  observed. 

(c)  Evidences  of  transverse  or  racking  strains. 

None  observed  except  for  the  possibility  of  the 
Indentations  on  the  starboard  bow  at  frame  SO  to  45  being  caused 
by  same. 


(d)  Details  of  any  local  failures  In  way  of  structural 
discontinuities. 

It  is  difficult  to  determine  which  failures  were 
caused  by  which  causes.  As  an  example;  was  the  failure  of  the  smoke 
stacks  due  to  structural  failure  of  the  stack,  or  was  the  failure  a 
simultaneous  one  caused  by  the  blast.  Actually  no  failure  of  materials 
could  be  definitely  traced  to  structural  failures. 

(e)  Evidence  of  panel  deflection  under  blast. 

None  observed. 

(f)  Turret,  machinery  and  gun  foundations. 

No  turrets,  machinery  and  gun  foundations  unaffected, 
according  to  available  measurements.  See  engineering  report  for 
additional  Information. 

S.  Miscellaneous. 

(a)  Evidence  of  heat  damage  variations  under  various 
colors  of  camoflouge  painting. 

OH  based  paint  appeared  to  be  burned  off  more  than 
any  other.  White  enamel  hold  up  satlsfactorl)^.  It  was  only  necessary 
to  wipe  off  the  soot  and  the  painted  bow  numerals  (for  which  this 
paint  was  used)  were  as  go^  as  new. 
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Paint  with  a  plain  a^te  base  used  for  numerals  on 
frames,  was  bum^.'d  off.  This  was  also  used  on  the  draft  numerals. 
Anchor  black  with  an  asphalt  base  appeared  to  the  naked  eye  as  11 
the  heat  of  the  blast  had  melted  some  of  the  tai  base.  The  yellow 
zinc  chromat<i»  was  burned  off.  Red  iron  oxide,  and  ship's  own  mixed 
redlead  held  up  well  when  used  as  paint.  The  parts  of  the  deck  on 
which  these  were  used,  lost  the  top  bluegray  deck  paint  from  the 
heat,  leaving  only  the  red  Iron  oxide  and  redlead  underneath.  On 
the  superstructure  the  heat  left  shadows  on  the  paint  where  the  areas 
were  shielded.  Description  of  the  loss  of  paint  on  the  masts,  etc., 
was  described  In  the  first  part  of  this  report. 

(b)  Other  miscellaneous  effects  or  conditions  noted  during 
Inspection. 

As  a  matter  of  record  It  should  be  reported  that  three 
canvas  tarpaulins  were  used  on  each  of  number  1  and  2  cargo  hatches 
tor  the  test.  These  tarps  were  securely  fastened  In  three  thick¬ 
nesses  in  the  usual  manner  over  the  hatch  covers.  The  reboarding 
parties  found  these  covers  tom  In  small  pieces  lying  at  the  bottom 
of  the  hatches  and  mixed  In  with  the  debris. 

Beat  gripes  and  safety  lines  were  found  wrapped 
around  the  davit  strongbacks.  Metal  Jacobs  ladders  left  over  the  side 
of  the  ship  had  been  whipped  to  pieces  as  well  as  any  ropes  or  lines 
that  were  left  hanging  and  expo^. 

Wire  that  remained  wrappei  with  canvas  or  others 
wise  covered  during  the  test  was  In  good  condition  later.  Exposed 
wire,  however,  such  as  boat  falls  etc.,  seemed  to  have  all  the  grease 
extracted  from  the  wire  by  the  heat.  The  same  appeared  to  be  true 
of  any  exposed  manUa  rope,  which  looked  dried  out. 
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SECTION  B  -  MACHINERY 


A.  General  Description  of  Machinery  Damage. 

(a)  Overall  condition. 

Satisfactory;  no  specific  damage  observed. 

Co)  Areas  of  major  damage. 

None. 

(c)  Primary  causes  of  damage  in  each  area  of  major  damage. 

None. 

(d)  Effect  of  target  test  on  overall  operation  of  machinery 
plant. 

None. 

B.  Boilers. 

No  damage. 

C.  Blowers. 

No  damage. 

D.  Fuel  Oil  Equipment. 

No  damage. 

E.  Boiler  Feedwater  Equipment. 

No  damage. 

F.  Main  Turbines. 

No  damage. 
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0.  Reduction  Gears.  Note:  None  on  main  turbines  of  this  vessel. 
The  following  data  Is  for  turbo  generator  sets. 

No  damage. 

H.  Shafting  and  Bearings. 

No  damage. 

I.  Lubrication  System. 

No  damage. 

J.  Condensers  and  Air  Ejectors. 

No  damage. 

E.  Pumps. 

No  damage. 

L.  Aullliary  Generators,  (Turbine  and  Gears). 

No  damage. 

M.  Propellers. 

Topside  inspection  only,  available.  Propellers 
appear  satisfactory  and  undamaged. 

N.  Distilling  Plant. 

No  damage. 

O.  Refrigeration  Plant. 

No  damage. 
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P.  Winches,  Windlasses,  and  Capstan. 

(a)  Foundations  and  Bedplates. 

No  damage  except  to  those  of  tmmber  1  cargo  winch, 
forward.  This  winch  has  all  but  four  bolts  missing,  sheered  off  by 
the  deck  being  distorted  underneath  the  winch.  The  latter  is  there¬ 
fore  Inoperative. 

(b)  Motors. 

No  damage. 

(c)  Brakes  and  brake  lining. 

No  damage. 

(d)  Gearing. 

No  damage. 

(e)  Hydraulic  systems. 

None. 

(f)  Drums,  bearings  and  shafting. 

Number  5  cargo  winch  has  bent  shaft  on  capstan.  Boat 
winches  2,  3,  4,  can  not  be  tested  due  to  condition  of  davics  and  falls. 

(g)  Fittings,  wildcats,  valves,  etc. 

In  general  all  fittings  etc.,  appear  to  be  intact  except 
the  controller  box  of  #3  boat  davit  which  was  blown  off  bulkhead. 

0^  Steering  Engine. 

No  damage. 
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R.  Elevators,  Ammunition  Hoists,  Etc. 

(a)  Machinery  foundations. 

No  damage. 

(b)  Motors  and  gearing. 

No  damage  except  to  package  gasoline  hoist.  This 
motor  is  not  operating.  Time  and  personnel  shortage  has  not  yet 
permitted  a  thorough  check  ^.o  determine  the  difficulty.  No  outward 
evidence  of  damage  exists,  and  it  may  be  electrical  trouble. 

(c)  Hydraulic  systems. 

No  damage. 

(d)  Guide  rails,  dredger  chains,  etc. 

No  damage. 

(e)  Elevator  platforms. 

No  damage. 

(f)  Brakes  and  brake  lining. 

No  damage. 

(g)  Control  systems  and  foHow-up  gear. 

No  damage. 

(h)  Miscellaneous. 

Holst  in  B-0S-9M  sprinkling  system  is  distorted  so 
that  hatch  cannot  be  opened  all  the  way. 

SECRET  U.  S.  S.  CRITTENDEN  (APA77) 


Page  134  of  147  Pages 


S.  VentUation  (Machinery). 

(a)  Fans  and  motors. 

Damage  to  only  one  as  covered  below. 

(b)  Foundations  and  mountings. 

Fan  and  motor  at  frame  58  port  side  was  damaged 
by  blast  Foundation  was  distorted  on  exhaust  blower,  and  sheath¬ 
ing  around  blower  ripped  off.  Ducts  tom  down  and  system  Is  In¬ 
operative. 

(c)  Heaters. 

No  damage  observed  although  no  test  has  been 

available. 

(d)  Miscellaneous. 

No  observed  damage  to  valves  and  thermostats, 
or  other  connections. 

T.  Air  Compressors. 

No  dsunage. 

U.  Diesels  (Generators,  and  Boats). 

No  damage. 

V.  Piping. 

(a)  Main  steam. 

No  damage. 

(b)  Auxiliary  steam. 

No  damage. 
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(c)  Auxiliax7  exhaust. 

No  damage. 

(d)  Condensate  and  feedwater. 

No  damage. 

(e)  Fuel  and  feedwater. 

No  damage. 

(f)  Lub  oil. 

No  damage. 

(g)  Flremain,  sprinkling  and  water  curtains. 

No  damage  in  Engineering  spaces;  No  sprinkling  or 
water  curtain  system  is  in  the  Engineering  spaces.  Water  curtain  con¬ 
trol  damaged  in  compartment  #1  hatch  port  side,  bulkhead  58  as  cover¬ 
ed*  in  first  part  of  report. 

(h)  Condenser  circulating  water. 

No  damage. 

(1)  Drain. 

No  damage. 

(j)  Compressed  air. 

No  damage. 

(k)  Hydraulic. 

No  damage. 
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(l)  Gasoline. 

No  damaee  and  none  on  board. 

(m)  Other  systems. 

Diesel  oil  not  damaged. 

t 

W.  Miscellaneous. 

(a)  Machinery  not  included  in  the  above  groups. 

1.  Uptakes:  Upon  reboarding»  #1  uptake  in  the 
engine  room  was  found  to  have  iractured  at  the  welded  seams 
around  the  horizontal  part  where  the  vertical  section  rises  from 
the  boiler.  This  damage  was  definitely  caused  by  the  blast.  The 
seam  was  rewelded  and  the  boiler  lighted  off  saUsfactorlly. 

2.  Smoke  periscopes:  damaged  by  the  blast  as 
covered  in  the  section  under  aluminum. 
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SECTIQN  C  -  ELECTRICAL 


A.  General  Description  of  Electrical  Damage. 

(a)  Overall  condition. 

Generally  very  satisfactory,  with  not  much  damage, 
except  as  noted  below. 

(b)  Areas  of  major  damage. 

Superstucture  decks,  musts  and  holds. 

(c)  Primary  causes  of  damage  in  each  area  of  major 

damage. 

Combined  pressure  and  blast.  Minor  damage  was 
caused  by  distortion  of  connections  as  a  result  of  the  blast  and  pre¬ 
ssure. 


(d)  Operability  of  the  electric  plant. 

Ship  service  generator  plant:  No.  1  ships  service 
generator  lost  its  residual  magnetism;  reason  unknown.  It  required 
24  volts  to  reestablish  same. 

Engine  and  boiler  auxiliaries:  No  damage. 

Electrical  propulsion:  No  damage. 

Communications:  generally  satisfactory;  minor 
damages  received.  One  bull  horn  on  port  side  at  bridge,  blown 
overboard.  Both  24**  searchlights  demolished.  One  12*’  search¬ 
light  blown  over  the  side. 

Fire  control  circuits:  No  damage  except  to  those 
originally  secured  to  the  masts.  These  have  been  domolished. 
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V«ntllatioiu  On*  p«n«l  and  motor  damigtd  at  tnoM 
68  main  deck,  port  side  by  #1  hold.  Set  inoperative. 

Lighting:  In  general  undamaged,  Navigation  light  cir¬ 
cuits  and  fixtures  dama^  on  masts.  #2  cargo  hold  lifting  system 
ruptured  at  branch  box  frame  110  main  deck,  starboard  side. 

(c)  Types  of  Equipment  most  affected. 

Switchboards  and  switch  gear:  No  damage. 

Rotating  machinery:  No  damage. 

Motor  contrOllera:  Only  one  damaged  was  #3  WeUn 
Davit  control  panel.  This  was  found  lying  on  the  m&in  deck  port  side, 
near  original  bulkhead  position.  Supply  cabL  had  been  jerked  out 
but  otherwise  the  control  panel  appears  operable.  See  #6  under  sub¬ 
heading  (d). 


Cables  and  supports:  A  few  were  broken  on  each  mast 
One  cable  ruptured  between  Control  panel  and  #2  welin  davit  Cable  la 
area  #2  hold  ruptured. 

B.  Electric  Propulsion  Rotating  Equipment  (Propulsion  Motors, 
Generator,  Submarine  Auxiliary  Generators,  Exciters,  Motor 
Gen.  Sets). 

No  damage. 

C.  Electric  Propulsion  Control  Equipment  (Propulsion  Control 
Cublicles,  Transfer  Switch  Panels,  Controllers,  Fon.  Motor 
Gen.  Sets). 

No  damage. 

D.  Generators  -  Ships  Service. 

No  damage. 
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B.  Q«Mrato;ra  •  Bmtrgtncy. 

No  damage. 

F.  Switchboarda  •  DlaUlbutloD  and  Tranafar  Auwla  (aapa  Service, 
Bmergeney,  Battery  Charging,  Lighting  and  Teat  Mtohboarda, 
Power  and  Lighting  Dlatrlbution  fbinela.  Submarine  Torpedo 
Heating  and  i^rogen  Burning  IWnela:  Tranafer  Amela,  De* 
gauasing  Panola: 


No  damage. 

Q.  Wiling,  Wiling  Equipment,  and  Wirewaya. 

No  damage* 

H.  Tranaformera  (Lighting  and  I.C.). 

No  damage. 

1*  l^maxlne  Propelling  ^tteriea. 

Not  appUeable. 

J.  Portable  Batteriea. 

No  damage. 

K.  Motore,  Motor  Generator  seta,  and  Motor  ControUera  (Motor 
and  Contr^era  For  Engine  Room  Auxillariea,  Steeling  Gear, 

Deck  AuxUiariea,  Air  Condition,  Refilgeration,  Ventilation, 

Dlatilling  Equipment  Motor  Generator  Seta  For  Lighting:  Weld¬ 
ing  Degauaaing  Battery  Charging,  Interior  CommunlcationB  Etc. 

(a)  Rotating  Equipment. 

Framework  and  mounting:  Mounting  for  ventilation 
motor  diatorted  at  frame  58  main  deck  port  aide. 
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Commitator  or  ship  rings:  Dots  not  apply. 

Brushts  and  brush  riggtng:  Dots  not  apply. 

Btarlngs:  Nodamagt. 

Spttd  regulators:  Dots  not  apply. 

(b)  Control  aquipmtnt. 

Framework  and  mounting:  Mounting  tor  #3  wtUn 
davit  broken  at  bolts,  and  panel  cover  is  slightly  distorted.  Mount¬ 
ing  ior  ventilation  motor  controller  and  cover  distorted. 

Electrical  connections  and  wiring:  No  comment. 

Contactors  switches  and  relays:  No  damage. 

Rheostats  and  resistors:  No  damage. 

msulating  materials:  No  damage. 

Pilot  circuit  devices:  No  damage. 

Brakes:  No  damage. 

L.  Lighting  Equipment. 

(a)  Lamps  (Rough  service  high  impact  and  fluorescent 

lights). 

Several  rough  service  lamps  were  broken  in  the  for¬ 
ward  part  of  the  ship.  It  is  difficult  to  determine  the  cause  for  the 
breakage  as  some  was  due  to  distorUon  of  the  bulkheads,  transmission 
of  the  blast  and  pressure,  etc.  As  most  of  the  breakage  occurred 
around  #1  and  2  cargo  holds,  it  must  be  assumed  that  the  same  force 
which  broke  sheathing  bent  teams,  etc.,  also  demolished  lamps. 

(b)  Reflectors. 

Same  remarks  as  above  apply. 
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(c)  Fixturt  mounta. 

Vtry  littl*  damagtd. 

(d)  Shock  mounts  (U  strip  type  ind  plits  typs). 

No  dsmigs. 

(s)  Psndsnt  limp  holdirs. 

Do  not  ipply  to  this  ship. 

(f)  Limp  globis. 

Only  thru  brokm  dni  to  fiUinc  Mrls  ite. 

M.  Surchlights  (SO**,  24".  12"  ind  8"). 

(i)  Fmmtwork  ind  mounting. 

Fnmswork  ind  mountings  on  both  24"  seirehlights 
win  dostroyid  biyond  npiir.  by  thi  blist  Thi  port  24"  wis  blown 
60*  lit  ind  cliir  of  its  siirchiight  platform.  The  mounting  on  #3  1 2** 
signal  light  was  bent  from  the  blast.  #1  twilvi  inch  signal  ligtit  was 
blown  overboard. 

(b)  Front  glass. 

Glass  broken  on  both  24**  searchlights.  Other  12"  un¬ 
damaged.  except  as  noted  above. 

(c)  Shutter  and  operating  mechanism. 

De^nolislisd  on  the  24"  lights. 

(d)  Locks  and  brakes. 

Jamroed  and  inoperative  on  #1  24**;  demolished  on  the 

other, 
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(e)  Arc  lamp  feed  rods. 

Broken  on  both  2A**  lights. 

(f)  Incandescent  lamps. 

No  damage,  except  one  lost. 

(g)  Rheostats. 

No  damage. 

N.  Degaussing  Equipment. 

(a)  Compass  compensating  coils  and  control  boxes. 

Magnetic  compass  at  secondary  control  station  was 
dislocated,  breaking  cable  to  compensating  coils. 

(b)  Connection  boxes. 

No  damage. 

(c)  Heading  switches  and  relays. 

No  da  mage. 

O.  Gyro  Compass  Equipment. 

(a)  Master. 

No  apparent  damage  received. 

(b)  Repeaters. 

Port  and  starboard  wing  (bridge)  bearing  repeaters 
were  blown  overboa:rd  by  the  blast.  Stands  were  bent  out  of  alignment 
with  center  line.  Repeater  at  secondary  con+rol  station  was  damaged 
and  hanging  by  its  cable;  Zeke  and  Inner  glmr  il  ring  distorted. 
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(c)  DRT  and  DRA. 

No  damage  observed  but  Instruments  have  not  been 
tested  under  simulated  operating  conditions  due  to  lack  of  available 
q^portunlty. 

P.  Sound  Powered  Telephones. 

(a)  Headsets. 

None  damaged  except  those  in  masts  at  lookout 

stations. 

(b)  Handsets. 

One  on  forward  bulkhead  superstructure  on  focsle, 
damaged  when  ripped  out  of  box. 

(c)  Jack  and  switch  boxes. 

No  damage. 

(d)  Stowage. 

No  damage. 

Q.  Ships  Service  Telephones. 

Do  not  apply  to  this  ship. 

R.  Announcing  Systems. 

(a)  Portable  (PAM  and  PAB). 

No  damage. 

(b)  Amplifier  racks. 

« 

No  damage. 
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(c)  Control  racks. 

No  damage. 

(d)  Transmitting  station. 

Decimeter  broken  at  fire  control  station. 

(e)  Reproducers. 

No  damage. 

(f)  Inter  communicating  units. 

» 

No  damage. 

Note:  The  loss  of  the  port  bullhorn  and  inoperative 
status  that  circuit  was  covered  in  previous  item.  Starboard  bullhorn  is 
operable. 

S.  Telegraphs. 

No  damage. 

T.  Indicating  Systems. 

Anemometer  indicator  on  starboard  wing  of  bridge  de¬ 
molished.  Instrument  itself  damaged  when  mast  bent  over.  Circuit 
broken  to  tc^mast.  Rudder  angle  indicator  at  secondary  control 
station  damaged;  face  and  meter  smashed  when  senrchlight  hit  same. 

U.  I.  C.  and  A.  C.  0.  Switchboards. 

No  damage. 

V.  F.  C.  Switchboards. 

No  damage. 
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SECTION  D  -  ELECTRONICS 
A.  General  Description  of  Electronic  Damage. 

(a)  Overall  condition. 

The  general  condition  of  all  Electronics  gear  can 
be  described  as  satisfactory  except  for  radar.  No  severe  damage 
was  experienced  by  radio  equipment  except  the  antennas.  The  loss 
of  the  two  radars  on  both  topmasts,  makes  the  radar  Inoperative. 

(b)  Areas  of  major  damage. 

Topside  wherever  equipment  y^s  exposed;  such 
as  all  antennas,  and  the  masts. 

(c)  Primary  cause  of  damage  in  each  area. 

The  force  of  the  blast  did  considerable  whipping 
of  <ill  wires,  and  ropes.  This  plus  the  falling  topmasts,  was  suf¬ 
ficient  to  sever  all  wire  antemias.  The  metal  antennas  were  dis¬ 
torted  by  the  blast  or  by  falling  debris.  Radar  equipment  was 
damaged  by  both  the  blast  and  the  falling  topmasts  also. 

(d)  Operability  of  Electronic  equipment.. 

By  means  of  jury  rigged  antenna,  the  radio  equip¬ 
ment  can  be  operated  provided  not  too  much  power  or  antenna 
length  is  required.  The  radar  is  net  and  connot  operate  due  to  the 
gear  on  the  topmasts  having  been  damaged  beyond  repair  or  use. 

The  fathometer  was  damaged  and  did  not  operate  for  awhile.  Re¬ 
pairs  by  the  technician  were  successful,  however  and  it  now  oper¬ 
ates.  Whether  it  will  continue  to  do  so  is  a  matter  of  conjecture. 

Radar:  The  SC -4  assembly  mounted  on  the  main* 
topmast  was  ben'  back  by  hie  blast  and  when  the  mast  (top  section) 
was  forced  back  to  a  120  degree  angle  the  radar  antenna  dropped 
off  and  landed  on  the  after  deck  house.  The  SG-1  antenna  mount¬ 
ed  on  the  foretop  was  similarly  treated  except  that  the  radar  sinten- 
na  is  still  secured,  although  part  of  it  is  missing.  All  circuits  to 
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the  topmasts  have  been  severed  and  sections  are  missing.  The  BN  IFF 
and  the  ABK  antennas  broke  loose  from  their  coaxial  cables  and  at  pre¬ 
sent  are  very  insecurely  mounted.  The  VD  remote  PPI  unit  in  the  wheel 
house  was  knocked  loose  from  its  base^  but  appears  to  be  undamaged, 
although  there  are  no  &cilities  to  test  same  due  to  the  loss  of  the  an¬ 
tennas. 


t 


Radio:  All  receivers  are  operable.  All  transmitters 
will  operate  if  provided  with  proper  Emtemias.  Three  transmitters  will 
contain  bad  tubes.  (1  each).  The  SCR-624  receiver  mounted  on  the  for¬ 
ward  bulkhead  of  the  wheelhouse,  was  knocked  loose  by  the  blast  on 
bulkhead  59,  but  can  be  repaired. 

Sonar:  The  ship  has  no  sonar  equipment,  the  nearest 
thing  lo  that  type  being  the  fathometer.  The  NMC  fathometer  chassis 
was  knocked  loose  from  Us  support  by  the  distortion  of  the  forward 
bulkhead  in  the  pilot  or  wheel  house.  Its  source  of  power  was  also 
severed.  Repairs  have  since  made  it  operable. 


Loran:  Ship  has  no  Loran  gear. 

Other  apparatus:  Radar  control  rooms  appeared  to  be 
intact  and  could  undoubtedly  operate  if  the  facilities  were  available. 

(c)  Types  of  equipment  most  effected. 


The  most  exposed  equipment,  irrespective  to  type, 
was  the  most  affected.  In  this  case  it  was  the  radar  antenna  on  each 
topmast,  and  the  radio  antennas  connected  with  the  masts  and  signal 
yardarms.  The  manner  in  which  the  other  electronic  gear  with¬ 


stood  the  blast  is  considered  to  be  a  very  creditable  showing. 
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Defense  Special  Weapons  Agency 

6801  Telegraph  Road 
Alexandria,  Virginia  22310-3398 


9  April  1997 


MEMORANDUM  FOR  DEFENSE  TECHNICAL  INFORMATION  CENTER 

ATTENTION:  OMI/Mr.  William  Bush 


SUBJECT:  Declassification  of  Reports 

The  Defense  Special  Weapons  Agency  (formerly  Defense  Nuclear 

Agency)  Security  Office  has  reviewed  and  declassified  the 

_ • _ _  • 


following  reports: 
lAD-36674i'' 

.  W36674''~ 
Ad-36674(:" 
Ad\37682B  "" 
AD-B7682fc- 
AD-3U6825 
AD-316823  - 
AD-37\8;:2  - 
AD-376lBp  - 

AD-aeems- 

AD-376^0- 
AD- 366742  ' 
AD-366/74k  - 
AD-36e74Q - 
AD-36p39y 
AD-36i6738i 
AD-3rf6737  \ 


j.  I'-// 


XRD-65 


XRD-64 

XRD-63 


XRD-60 


XRD-58 

XRD-59 

XRD-57 

XRD-56 

XRD-55 

XRD-54 


XRD-53 


XRD-52 


XRD-51 


XRD- 5 0 - Vo 1  ume - 2 
XRD- 4 9-Volume- 1 


XRD- 4 8 


XRD- 4 7 


TRC 
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SUBJECT:  Declassification  of  Reports 


XRD-46 

XRD-45 

XRD-37 

XRD-35 

XRD-31 -Volume -2 
XRD-30-Volume-l 
XRD- 6 8 -Volume-2 
XRD-67-Volume-l 
XRD- 6 9 
XRD-61. 


All  of  the  cited  reports  are  now  approved  for  public 
release.  Distribution  statement  ”A"  now  applies. 


(iA  /I 

ARDITH  JARRETT 

Chief,  Technical  Resource  Center 


